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Two New Text-Books on Chemistry 


BOGERT’S CHEMISTRY 


This new work is complete and comprehensive. The greater part of the work is devoted 
to general and inorganic chemistry, but such subjects as physiologic chemistry and nutri- 
tion are not neglected—not by any means. It forms an excellent text-book for classes in 
home economies, biology, and dietetics. The needs of pupil and teacher have been con- 
sistently met. There are helpful questions at the end of each chapter. 














A conception of the completeness of the text may be had from the following: There are 
chapters on energy and matter, atomic theory, chemical compounds, valence and chem- 
ical formulas, equations, acids, bases, and salts, chemical changes, energy changes, com- 
bustion, oxidation and reduction, nitrogen, air and water, solutions, ionization, periodic 
law and atomic construction, halogens and other non-metals, uses of inorganic salts in 
the body, organic and physiologic chemistry, carbohydrates, fats, proteins, and amino- 
acids, digestion, blood and lymphs, metabolism, urine, and feces. 











By L. Jean Bogert, Ph.D., Lecturer in Chemistry, Henry Ford School of Nursing and Hygiene. 12mo 
of 324 pages, illustrated. Cloth, $2.75 net. 










ROSENHOLTZ’ CHEMISTRY 


Dr. Rosenholtz’s book is designed for a brief course. Only the essentials are included. 
As chemistry is an exact science, however, the author has not hesitated to give full and 
detailed consideration to fundamental concepts. The first part is devoted to the theory 
of chemistry, with questions at the end of each chapter. The section of laboratory 
practice covers all necessary experiments without taxing the facilities of the ordinary 
institution. There are blank pages for recording data and observations. The text is based 
_ on the author’s lectures to nurses and is the first volume in a series of text-books for 
- nurses under the direction of Alice Shepard Gilman, R.N. 
















12mo of 220 pages, illustrated. By JosrpH L. RosEeNHOLTZ, Ph.D., Lecturer in Chemistry at the Nurses’ 
Training School, Samaritan Hospital, Troy, N. Y. Cloth, $2.00 net. 






Books Gladly Sent, Without Obligation, for Consideration as Text-Books 









W. B. SAUNDERS CO., West Washington Square, Philadelphia 























SCIENCE—ADVERTISEMENTS 


r 











To be Published January 13. 


THE CELL IN DEVELOPMENT AND 
HEREDITY 


Third Revised Edition 





By EDMUND B. WILSON 


Da Costa Professor of Zoology in Columbia University 


A complete rewriting of this significant work first published in 1896. The third edition 
contains more than twice as many pages as the previous volume and almost three times 
the number of illustrations. This new revision will prove invaluable to workers in cy- 
tology, anatomy, histology, embryology, and general physiology as a summary of recent 
research and publications in this field. Copies can be ordered at once for shipment on 
January 13. Price announcement on publication. 


Cloth, octavo, xxvii +- 1232 pages, 529 illus. 
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A LABORATORY MANUAL OF 
THE FOETAL PIG 


By W. J. BAUMGARTNER 


Professor of Zoology in the University of 
Kansas 


A LABORATORY MANUAL OF 
THE ANATOMY OF THE RAT 


By HARRISON R. HUNT 


Professor of Zoology in the Michigan 
Agricultural College 


A clear and scholarly laboratory manual for These clear directions for dissecting and 


use in courses on comparative anatomy or ver- drawing the foetal pig call attention to the 








































tebrate zoology and also, with certain omis- 
sions, in beginning courses in zoology. The 
chief divisions are: Introduction, External As- 
pects of the Rat, The Skeletal System, Muscu- 
lar System, Salivary Glands, Vascular System, 
Respiratory System, Digestive System, Uro- 
genital System, Nervous System. 


Cloth, 12mo., 123 pp. $1.25 


64-66 FIFTH AVENUE 


THE MACMILLAN COMPANY 


practical advantages in the use of this speci- 
men—not only availability in large quantities 
but also cleanness and easy preservation and 
its special value in the study of the nervous, 
circulatory, urinogenital, and digestive systems. 
The author has used the foetal pig with his 
classes for twelve years. 


Cloth, 12mo., 57 pp. $0.90 


NEW YORK 
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SCIENCE AND SERVICE? 


THE service of science to humanity was initiated 
when the early philosophers began to discover and 
record the more simple truths of nature. Then, as 
now, the “sciosophists,” defined by David Starr Jor- 
dan as “apostles of systematized ignorance,” rejected 
all evidence without attempting to prove or disprove, 
and condemned the exceptional mind that was com- 
pelled by an inner urge to attempt to penetrate into 
the mists that concealed the unknown. 

Through many centuries human thought was con- 
fined largely to channels predetermined by the relig- 
ious and political concepts of the more intelligent. To 
this privileged group freedom of expression by others 
was intolerable, and a seeker after truth other than 
that provided and established by authority was fair 
game to be hunted down and destroyed. Progress 
came as an undercurrent of truth that slowly gathered 
strength and volume, until, like the warm waters of 
tropical ocean currents penetrating the colder re- 
gions, it weakened the congealed crust of ignorance 
and prejudice, and, combining with the sunshine of 
scientific research, gradually dispersed systematic op- 
position to the growing appreciation of natural phe- 
nomena and laws. 

The story of the onward march of scientific research 
in quest of truth is not unlike that of the white race 
in the conquest of America. A few fearless souls 
penetrated the wilderness and blazed the trails that 
others might follow; some fell martyrs to their zeal, 
but more came after; facts were determined, laws es- 
tablished, which in time contributed to the welfare 
of the race. 

Science has made great progress, but its conquest 
of the unknown and of the unprogressive doctrines of 
the sciosophists is still far from complete. When we 
consider the many vital problems that are being dis- 
cussed and the indifference and limited training of a 
large proportion of supposedly intelligent people, it 
seems only well under way. The search for truth and 


the interpretation of facts and their verification and 


application must continue, with ever-enlarging con- 
ceptions until the ultimate destiny of our race is ful- 
filled. 

Millikan has well said: “The purpose of science is 
to develop without prejudice or preconception of any 
kind a knowledge of the facts, the laws and the proc- 
esses of Nature.” The search for truth based on this 
scientific method is one of the greatest inspirations 
and incentives to high and thorough endeavor. The 

1 Address of the retiring president of the American 


Association for the Advancement of Science, Washington, 
D. C., December 29, 1924. 
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searcher may be engaged in any field of human knowl- 
edge, including religion, history, literature, natural 
science or government; his motive may be of the high- 
est type of pure delight in investigation and discov- 
ery for the sake of truth, or it may be sordid and 
egotistic; but his results, after being subjected to the 
exacting tests of general discussion and criticism, 
will find their place in the general scheme of the ad- 
vancement of the physical, mental and spiritual well- 
being of man. 

The scientist need not enter into controversies with 
the theologian or the sciosophist. He may make mis- 
takes and interpret nature incorrectly, and he will 
never become so infallible or omniscient as to be sure 
that he has the entire or exact truth, but, as in the 
past, he may add a little here and a little there, until 
a great inspired mind grasps the multitude of facts 
and interprets from them a fundamental general law 
of nature. A structure of theory or hypothesis is 
then reared that may endure for a generation or two, 
until a continually growing knowledge requires some 
modification that may strengthen it, or lead to its 
partial or complete rejection. 

An illustration of work to be done by the specialist 
may be drawn from my own investigations relating to 
primitive life. In 1876 I spent a month tracing the 
distribution of the “Potsdam Sandstone” about the 
Adirondack Mountains of New York, and in collect- 
ing fossils from the sandstone and the immediate 
superjacent Hoyt limestones. I was told the follow- 
ing winter by the geological authorities of the day 
that there was little use of attempting to discover 
traces of life in rocks lower than the Potsdam, as they 
rested upon the Archean. During the forty-eight 
years that have passed since then I have always had 
in view the discovery of older and still older evidences 
of primitive life. The Upper, Middle and Lower 
_ Cambrian faunas were all found in orderly succes- 
sion beneath the Potsdam, and finally bacteria and 
algal deposits far below in the pre-Cambrian. Six- 
teen years ago I discovered a locality in the lower 
Middle Cambrian Burgess shale of the Canadian 
Rockies in which the fossils were marvelously pre- 
served. This deposit yielded a. wonderful series of 
marine invertebrates showing clearly that at this early 
_ time the evolution of the life in the sea had progressed 
far beyond our previous conceptions of it, and that, 
with the exception of the cephalopods and vertebrates, 
there has been very little development in the classes 
of animal life during the millions of years between 
the time of the Burgess shale fauna and the present. 
Recently there have come to light fossils in the upper 
portion of the Lower Cambrian that indicate that the 
types of the Burgess shale fauna were then in ex- 


istence. 
Beneath the Lower Cambrian on all the continents * 
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there is a great unconformity between the basal beds 
and the superjacent pre-Cambrian formations that 
have been grouped in the Proterozoic and Archeozoic 
eras. Although we have found traces of bacteria and 
algal growth in the Proterozoic, it is not considered 
that these forms were the progenitors of the Cam- 
brian faunas. In fact, the search for primitive pre- 
Cambrian evidences of life other than that which may 
have existed in fresh water lakes and streams has 
come to a standstill at the great unconformities be- 
neath the Cambrian and the Proterozoic. I do not 
know of a trace of the great primal marine life of the 
ocean basins from which the Cambrian faunas are 
descendent, except the few fragments that have been 
found in the Proterozoic; nor have we found evidence 
of the deposits of undoubted marine sediments on the 
present land areas that are older than those of the 
lower Cambrian. This leaves the field open for the 
research student of the future to discover the earlier 
forms of life that in a slow evolution through millions 
of years finally developed into the highly organized 
invertebrates of early Cambrian time. 

Research students in all branches of scientific en- 
deavor soon discover that with every accession of 
knowledge new problems open up that will demand 
attention and effort for years to come. I recall full 
well as a young man consulting with older scientists 
and getting the impression that they thought a large 
proportion of the great scientific problems had been 
settled; and they often denounced most bitterly the 
younger men who dared to question the accepted con- 
clusions of their scientific studies. 

The sciosophists will rail at and denounce the scien- 
tific method, as he can not or will not comprehend it, 
but it is clearly the only method by which the errors 
of the present and truth of the future may with cer- 
tainty become known. “Beyond the conclusion reached 
through competent study of nature and natural law 
by cautious and highly trained investigators, it is not 
possible for any one to go, except as the searcher 
after truth himself pushes further ahead in his quest.” 

Such a broad organization as the American Asso- 
ciation for the Advancement of Science must consider 
ways and means by which it may do its part in the 
great readjustments of thought and action constantly 
going on, which will aid or obstruct the advance of 
mankind towards a more just and ever finer civiliza- 
tion. In view of the accumulation of scientific data 
and the number of active research workers in all ad- 
vanced countries, what can our association and its 
members do to be of the greatest service? As stated 
by our constitution, the objects of the association are 
“to promote intercourse among those who are culti- 
vating science in different parts of America, to co- 
operate with other scientific societies and institutions, 
to give a stronger and more general impulse and more 
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<vstematie direction to scientific research, and to pro- 
ure for the labors of scientific men increased facili- 
ties and a wider usefulness.” Our membership al- 
ready includes trained and amateur scientists, edu- 
ators and intelligent laymen, about 13,000 of them, 
and it is increasing with the years more rapidly in 
proportion than is the population of the United 
States. 

For three fourths of a century the members of the 
<ociation have contributed individually and in 
groups to the advancement of many branches of sci- 
ence, and some of them have more or less successfully 
undertaken to interpret to the average intelligent per- 
son the story of nature so far as it has been made 
known by scientific research. All these activities have 
been helpful, and valuable service has been rendered 
hy the association as a whole, especially by bringing 
together large groups for the consideration and dis- 
cussion of the scientific problems of the day. 

The title of the association implies association for 
a definite purpose, “the advancement of science.” This 
in our modern life means also the physical, mental 
and moral advancement of the human race, not only 
jour immediate associates and fellow Americans, but 
every human being on the earth’s surface, and, for 
that matter, every form of life that is not predatory 
or inimical to the welfare of humanity. Is the asso- 
ciation now doing its part in the formation of public 
opinion and in the guidance of social movements; is 
it in touch with the layman, or is it a professional 
organization that is slipping away from its great op- 
portunity of informing and arousing the interest and 
enthusiasm of the American people and the intelli- 
gent people of all countries? These questions are im- 
portant, for to-day a story of science clearly and sim- 
ply told is weleomed by the press, the author of text- 
books, the lecturer, the ency lopedist and agencies for 
the dissemination of information in all nations. 

The association should act as a liaison agency be- 
tween professional science and the public. It also 
should act as the liaison agency between the various 
The greater the specialization the greater 
Mthe need of cooperation. In the advance of science, 
siege tactics have taken the place of guerilla warfare 
of former days. The big industrial establishments like 
the Western Electrie Company, the General Motors 
Research Corporation, the General Electric Labora- 
tories and many others show how much more can be 
accomplished by the combined efforts of experts in 
various fields of science. This must be carried much 
farther than an occasional symposium or joint meet- 
Ing between different departments of the association. 
The important problems of the day require the co- 
p°peration of men from various sciences. For instance, 
to make an inventory of future energy supplies of the 
World would require cooperative study by geologists, 
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chemists, physicists, engineers, biologists and sociolo- 
gists. 

More attention must be paid to the unity of nature 
in order to counteract the artificial divisions which are 
the natural result of specialization in research. We 
need men and women who can tell the story of life as 
a whole, as a zoological story, and who can combine 
the parts and picture its evolution, character and 
broad relations, and this applies as well to all scien- 
tific, historical and social fields of research. 

There is something wrong when ten minutes is the 
limit for presentation of a valuable paper, with prac- 
tically no time available for discussion. A few papers, 
ably discussed, and leave to print for others would 
probably add more to the value and interest of the 
program than a multitude of papers hurriedly pre- 
sented, with no opportunity for discussion. For the 
irreconcilable specialist, the special society or the local 
general society is open. Again, the poorly prepared 
paper and even the masterpiece ineffectively delivered 
is an almost criminal action when we consider the time 
and effort involved in getting a large group into one 
place to hear and consider it. Such a loss of time and 
energy should not be imposed on professional men or 
laymen. A method should be devised to correct it. 
Modern life has developed great traffic and social 
problems that will ultimately be solved, and the asso- 
ciation will solve its problems if a group of vigorous, 
clear-thinking, trained members take them up. I say 
members, as I think the segregation of women scien- 
tists would be an injury to science and the association. 
Will you attack these problems or will you sit idly 
by and permit your opportunities to pass into other 
hands? This was done once and the great work of 
the National Research Council was initiated and de- 
veloped by a trio of men who had vision, purpose 
and inflexible determination to be of service to their 
country and humanity. 

Is the association doing all that it could in connec- 
tion with the great problem of conservation? Do we 
realize that our future national progress and the 
progress of all peoples will be determined, not so 
much by the acquisition and appropriation of new re- 
sources, as by the degree to which we are able to 
perpetuate and more efficiently to utilize those we 
already have. Such progress is absolutely dependent 
upon scientific research and education; it would be 
difficult to name a single branch of science that is not 
concerned. The research workers and educators who 
are members of this association can render no greater 
service than by concentrating an increasing amount of 
their effort on the multitudinous phases of this prob- 
lem. 

The United States’ unprecedented growth and her 
present commanding economic position have been 
made possible by abundance of natural resources. In- 
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dividual and public economic policies have been predi- 
cated on this abundance. Minerals, forests, fur and 
game animals, agricultural soils, range lands, fish, 
and water resources were all seemingly inexhaustible 
in supply, and all have been appropriated and ex- 
ploited recklessly and wastefully. The cream has been 
skimmed, and, all too often, the milk has been thrown 
away. 

The whole philosophy of exploitation has been 
based on the theory of making maximum profits for 
the exploiter, rather than the ideal of greatest service 
and lasting benefit to the people of the world as a 
whole. The resources seemed unlimited, and it was 
assumed that future requirements would adjust them- 
selves automatically and that posterity would take 
care of itself. 

Now the point has been reached where it is evident 
that the resources have a limit. Expansion can not 
continue indefinitely, nor can even the present scale 
of consumption be maintained as population increases, 
unless steps are taken to replenish the supply. The 
pressure of scarcity and increasing costs of exploita- 
tion demand the elimination of wastes, the intensive 
utilization of the resources that are left, and the dis- 
covery or creation of new supplies. 

A large percentage of our good agricultural soils 
have been appropriated, and the further expansion of 
crop production to feed our growing population must 
come largely through utilization of the poorer land 
or through more intensive cultivation and fertilization 
of existing farms. Even more is this true of our 
pasture and range lands, the per capita area of which 
has been reduced by almost one half since 1890. 

Using almost as much timber as all the rest of the 
world combined, the United States passed the highest 
point of per capita consumption nearly 20 years ago. 
Even now four times as much is consumed as is grown 
each year, and only one fifth of the forest land is set 
apart definitely for timber production. In spite of 
the growing shortage of timber and the mounting 
costs of bringing it from remote regions, scores of 
millions of acres of onee productive forest land are 
lying idle, and we are still wasting two thirds of all 
the wood that is cut. 

The story of our wild life and our waters is little 
different. Birds, fish, shell-fish, fur bearers, game 
animals, all have reached an alarming stage of deple- 
tion as a result of destructive exploitation. Streams, 
lakes and coastal waters have been polluted. Many 
of the streams and lakes which could afford a per- 
petual source of food, power, irrigation water, recre- 
ation, water for drinking, sanitation and other do- 
mestic uses, as well as channels for cheap transporta- 
tion, have been reduced in flow or filled with sediment, 
following forest destruction or unwise cultivation or 
pasturing on their watersheds. 


All of these are renewable resources. With wise 
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use none of them need have been depleted, and mo 
of them can be made even more productive than thi 
have been in the past. Few would go so far as } 
contend that such replenishment is unnecessary or y, 


neen I 
heir g 
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desirable. Many, however, consider it impossible, anj pe gral 
even assert that major reductions of the waste alee 
utilizing existing resources are impracticable. Ty a | 
reasons are said to be economic: more intensive farn, ~e 

scien tls 


ing will not pay, reforestation is too slow and costly 


there are no profits in utilizing waste materials. open 


Yet economic impracticability is frequently only d “ 
longer name for ignorance. The discovery of ney = 
nr e 


principles or new methods may make it economically 
practicable to intensify farming. Better understanj 
ing of silvicultural principles and closer study ¢ 
the life history of our forests will show us how 4 
utilize that resource without jeopardizing its cop 
tinued productivity, and without increasing the ew 
nomic burden on the users. Thorough technical know. 
edge of the product, whether farm crops, timber o 
what not, will enable us to utilize profitably a grea 
deal that is now wasted. 

Our mineral resources, as a general proposition 
can not be renewed through human effort, at least in 
the present state of knowledge. But even with them, 
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the available supplies can be extended almost indejgmmust a 
nitely through the discovery of new methods of exfmvisual ¢ 
traction, or through the discovery and utilization 0 ther 
substitute materials. . nvencie 

To obtain the results desired it is evident that themmthe ide 
great masses of humanity have yet to be educated ingmscientif 
the scientific method of thought and action, not onlygmf we | 


in darkest Africa, but here in the United States anig™ Is it 


in all countries. This is the greatest task immediatel)—iM prog 
before us. All scientific men and women may do the fMleal w 
bit—first, by training themselves to observe accuratelyflt mig 
to think straight and then to record clearly and hor-§iwhich | 
estly, and to draw warranted conclusions based on thefwere f 
facts presented, “free from previous preconceptiolf™ot sol 
and prejudice’; second, by reviewing the mass OMMparticu 
technical information with which they are familis'lithe chi 


and telling the story they have learned in simplifMof all 


clear language, free from obscure, complicated, tech fRprovids 
nical and verbose wording. These simple suggestiolf@iation, 
apply not only to research workers in science, but porta): 
all the professional classes as well, theologians, 40+ HM) ¢}, 


tors, lawyers, statesmen—especially lawyers and poli 
ticians, and of course professional teachers in school 
and colleges. 

That the scientist should have the virtues of cha" 


woman 
nucleus 
of the 


relopi 
ity, tolerance, broad-mindedaess, patience, persisten*™. a . 
and a very -high regard for his fellow man is abs*H, j,.. 
lutely essential if he is to reach the heights and be “i, etho F 
the greatest service. Agassiz and Pasteur were gre" .. int 
scientists and great souls, and gave service by teacl Wen 


ing as well as by their example of living on a big! 


all hi 
plane of thought and action. Some other men hav ws 
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nd og een brilliant contributors to knowledge, although 


a they heir general manner of living may have been an in- 
nal ury rather than a service to mankind. We need to 
Ut 


I e grateful for the constructive service of each life, 
©, and nd our criticism of those who have passed and of 


aa hose Who are still active needs to have a broad 
odie riendliness as its basis. I believe, too, that a good 
asaiil scientist should be a good Christian, and a good 
* ‘ihristian should be a good scientist in his method 
only d work, as both are seeking the truth and the fun- 
steal famental principles underlying their respective fields 
micalh pf endeavor. lg 

totaal Besides the necessity for each individual to train 
nay d nd conquer himself and to exercise such influence 
foie s may be possible on those within his immediate 
saa vironment, there is great need for him to engage 


he en fie cooperative public work, by associating with others 
hineall pf similar aspirations, and bringing legitimate in- 
fluence to bear on all agencies that are concerned in 
nny way with the educational system of the people, 
rom the kindergarten to the university,. from the 
osition eaflet of the advertising promoter to the great news- 
east ngmpapers, Magazines and books that make up the thou- 
1 thenmeand and one publications of our day. His influence 
indejfmenust also be brought to bear upon the important 
of exfmvisual agencies of the motion-picture screen and every 
ion of™mether form of illustration, as well as on all those 
agencies that are seeking to develop “the consciences, 
iat themthe ideals and the aspirations of mankind.” The 
ited inggscientific method must be applied to all these factors 
t onlyf/et we have faith in its ideals. 
es anif™ Is it not practicable for the association to organize 
liately i progressive, live committee of men and women to 
o therymdeal with the popularizing of scientific knowledge? 
ratelyM@lt might arrange special sessions for the publie to 
d hon which the layman could go with the feeling that they 
on the were for his entertainment and his instruction and 
eptiot™mot solely to arouse the interest of specialists in their 
ass particular field of research. Of all human beings, 
milia he child is the greatest and most active investigator 
implM@of all that pertains to his environment. Why not 
tech provide for a junior section of the American Asso- 
stil ciation, and last and in some respects the most im- 
but to portant, a woman’s section and sessions, at which 
ill the seientifie problems of peculiar interest to 
woman could be considered? We have a stronz 
nucleus of women members, but they should be one 
of the great influences within the association for de- 
loping and carrying forward its work. Then there 
is the much discussed business man, who has a more 
fr less hazy conception of science and scientific 
method, depending on whether he considers it affects 


ber or 
A great 


























his interest for good or evil. He would be a better 
high husiness man, a better citizen and more successful in 
hare ill his relations in life if he had a working knowledge 
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of scientific method and principles at his command. 

Every member of our association should- work in- 
dividually and collectively according to his or her 
opportunity and ability in supporting the scientifie 
method and in insisting that, in all education of every 
kind and degree and for all classes, the purpose is to 
develop without prejudice or preconception of any 
kind a knowledge of the facts, the laws and the 
processes of nature in all natural and human rela- 
tions. The natural weakness and incompleteness of 
all things of human origin will frequently baffle, mis- 
lead and confuse, and may even apparently bring 
temporary defeat, but in the long run there is no 
other way to eradicate sciosophy, advance the phys- 
ical, mental and moral welfare of the race and justify 
our existence and opportunities for service as sentient 
human beings. 

The Pilgrim fathers knew little of science, but 
they brought the great principles of law, truth, free- 
dom and faith in God to America. Are we doing all 
in our power to perpetuate and develop them in con- 
nection with the multiplex activities of the world of 
to-day? 

CHARLES D. WatcorT 

SMITHSONIAN INSTITUTION 





THE FOUNDATIONS OF THE THEORY 
OF ALGEBRAIC NUMBERS?’ 


OnE approaches with considerable hesitation a task 
in which on the one hand he is to give to the general 
reader some notion of an abstract scientific subject, 
while on the other hand he is to write something 
worth reading by the specialist in this subject. The 
task before me is to write something that is fit read- 
ing for the non-mathematician which is fit for the 
mathematician to read. My thesis has to do with the 
foundations of a theory which is of much interest to 
scientists and to mathematicians. I shall try to pre- 
sent it in such a way that one may foresee the methods 
that are adopted in the development and extension of 
this particular mathematical subject and may observe 
the generalizations that as a rule are applicable to 
mathematical theories. I shall attempt further to 
show that the truths established in mathematics must 
be used to standardize the truths, if such exist, of the 
general laws and principles that are derived for 
other sciences, and, in a measure, for all branches of 
human knowledge. Emphasis is also made of the 
importance of the universality of the truths that are 
found in the study of mathematics. A simple example 


1 Address of the vice-president and chairman of Sec- 
tion A—Mathematics, American Association for the Ad- 
vancement of Science, Washington, December 31, 1924. 
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will illustrate. It is said that Newton on seeing an 
apple fall to the ground discovered thereby the law 
of gravitation. This law, which is applicable to ail 
bodies on the earth, was held by Newton, through a 
process of observation and induction, to be true for 
all the heavenly bodies; that is, he held that the same 
laws which are true for the apple are true for the 
earth, the system of planets and the fixed stars, how- 
ever distant. We shall see later that the entire theory 
must be modified. And it will be seen that in the 
testing of the accuracy and generality of the New- 
tonian laws recourse must be had to the very theory 
that I propose to outline in the present paper. 

It may be observed that twenty-five years ago we 
were led to believe that certain theories of physics 
were firmly established upon accurate and sure bases; 
that advances were to be made upon the firm structure 
already established; and that further developments 
for the most part were to be had only through ex- 
perimentation with elaborate and costly apparatus. 
Since then the entire structure of the science has been 
greatly altered; many marked and revolutionary 
changes have been made; the older text-books have 
been discarded. And this is what has been exper- 
ienced in the oldest and most accurate of the experi- 
mental sciences! 

With such unstable conditions in the sciences in 
which the theories and laws are created through ex- 
perimentation, observation and induction, and with 
our ever-changing philosophies which underlie the very 
roots of civilization, where, may we ask, are we to 
seek the truth and, in fact, what is the truth? It is 
fortunate that our mathematical theories offer an 
immediate answer in that the experimental sciences 
and the basic philosophical theories may be accepted 
as fixedly established and may be gauged as accurate 
in so far as they have definite mathematical bases or 
conform with those logical principles which are essen- 
tially mathematical. It is, therefore, of the utmost 
importance in any branch of mathematics to establish 
for it universal truths, truths that however generalized 
remain invariable. 

It is worthy of note that the mathematical theories 
in their generality have usually preceded the other 
sciences; in many cases the practical sciences have 
suggested fundamental mathematical principles. 
These principles, in turn, when developed have 
become important branches of mathematics, the ad- 
vances usually being much more rapid than in the 
experimental sciences. Thus the practical value of a 


mathematical theory may not become evident until 
long after the theory has been developed. There are 
many branches of mathematics which, seemingly 
evolved solely for their own sake and apparently as 
abstract exercises for mathematicians, have eventually 
been of the utmost practical value. 


It follows that 
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we can not consider mathematics apart from the 
utilitarian value, or along with it, but rather we muy 
consider the overlapping of the two. In a grey 
measure, it is due to the fact that abstract math 
matics is a thing in itself that its progress has beg 


so rapid. The above remarks are illustrated in thi 


subject of this paper, namely, the theory of algebrai 
numbers, or, general arithmetic, the meaning of whic 
becomes manifest as the discussion proceeds. 


It has been said that “arithmetic stands alone j 
the simplicity of its fundamental postulates, th 
accuracy of its concepts, the purity of its truths’ 
General arithmetic has burst from the bonds in whic 
of old it was confined. The ancients would restrict i 
within the confines of geometry. The theory is; 
modern creation. However, it wants in nothing that 
made the older arithmetic attractive. Starting with 
the conception of the absolute whole number, tl 
domain of arithmetic has been enlarged step by step, 
These advances, like most other advances that hav 
had to do with the extension of human knowledg,, 
have always been attended with slowness, doubt, mis 
givings and adverse criticism. It is seen that frac 
tional numbers were added to integers; negative nun- 
bers to positive numbers; imaginary numbers to rel 
numbers. The early algebraist called the negative 
roots of an equation false roots. There are numerow 
problems where the quantities sought from an equ: 
tion do not admit opposites; and there are innumer 
able cases where only positive whole numbers haves 
meaning, fractional quantities having no significance 
However, this should not, as it did, argue such quant 
ties into the background, when it comes to tle 
complete solution of the algebraic equations. For, 
on the other hand, the reality of fractional or negative 
numbers is sufficiently warranted in that in innumer 
able cases they find adequate justification. 

Similarly, the imaginary quantities were acceptel 
with much hesitation and mistrust. The metaphysis 
of these positive and negative real integers, as well * 
of the positive and negative complex numbers, * 
susceptible of visualization if concepts of a geomett: 
eal nature were desired. The absolute or positive 
integers may be represented by a series of points ths! 
are situated on a straight line at equal (which ¥ 
call unit) distances apart. A fixed point is taker 
as the origin and marked zero, the next point on tl 
line being 1, the point after this being 2, etc., th 
line extending in this (positive) direction indefinitely: 
For a presentation of the negative numbers, it is on!’ 
necessary to extend the line on the opposite side of 
the origin, the unit negative distances being marked 
on it beginning with the origin. 

To visualize the complex integers suppose the abov! 
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line lies in a plane that is unlimited in every direction. 
Parallel with this line and at unit distances apart, 
draw other lines. Then through the origin draw a 
line perpendicular to this system of lines. The points 
of intersection on the one side of the original line 
with the system of lines just indicated may be denoted 
by li, 2i, 3i,..., while those in the opposite direction 
(on the other side) of the original line, may be called 
—li, —2i, ... Parallel to this latter line, draw a 
system of lines that are everywhere unit distances 
apart. This system of parallel lines makes with 
the first system a distribution of the entire plane 
into small squares. The vertices of these small 
squares correspond to complex integers. Observe, 
however, that the second system of lines has on 
the plane as much of an objective reality as 
has the first system. And, in fact, in the plane 


these so-called imaginary points (or quantities) have - 


as real a significance as do the real points, positive and 
negative, on the line first drawn. Thus it is seen that 
to the points of intersection of these two systems of 
parallel lines there correspond complex integers and 
vice versa; and, observe that the points on the line 
first drawn, that is, the real integers, are included in 
the general class of complex integers. 

The question now is: Do these complex integers 
obey the same laws and rules that have been estab- 
lished for the real integers? In particular, if a com- 
plex integer be resolved into factors, which can not 
be further resolved into factors, is the final result 
unique? And that is, ean the distribution of a com- 
plex integer, as is the case of a real integer, into its 
prime tactors be effected in only one way, if the 
order in which the prime factors are arranged is 
neglected? ‘To all these questions there is an affirma- 
tive answer. Note, however, that we have no right to 
assume a priori that the theorems true for a restricted 
class of integers which lie on a line are also true of 
the more comprehensive class of integers which as 
above defined lie on a plane. 

Although the bounds of the ancient geometricians 
do not allow us to go much further, we shall not stop 
with the introduction of the so-called complex num- 


bers. Instead, we shall extend the limits of our inves- 


tigation by the introduction of more general types of 
integers and numbers and, correspondingly, we shall 
introduce more extended geometries. Those who had 
to do with the introduction of these so-called algebraic 
numbers and who solved the questions just raised 
were the ones who established the theory with which 
we are concerned. Gauss, a mathematical scientist, 
algebraist and arithmetician of very great ability, 
extolled Fermat, Euler, Lagrange and Legendre as 
men of “matchless honor in that they had opened 
the way to the sanctuary of this divine science (theory 
of numbers) and had revealed how great were the 
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treasures with which it was enriched.” These men, 
who were the forerunners of the particular kind of 
numbers (algebraic) that are treated here, are next 
introduced. 


Cajori, in his valuable “History of Mathematics,” 
tells us that Diophantus, who flourished about 250 
A. D., at Alexandria, completely divorced algebra 
from the methods of geometry. Equations which 
admit as solutions positive numbers when there are 
more variables than equations, are known as Diophan- 
tine equations. The celebrated cattle problem of 
Archimedes (stated in Cajori’s history), and which 
antedates this period about five hundred years, is a 
typical example. Simpler examples are introduced 
here illustrative of problems whose answers are nec- 
essarily positive integers: 

Problem 1°: A farmer wished to stock his farm 
with exactly one hundred animals. He paid 50 cents 
a head for pigs, three dollars for each sheep and 
ten dollars apiece for cows. He spent exactly one 
hundred dollars. How many of each did he buy? 

Problem 2°: A lady told the postmaster to give 
her exactly one dollar’s worth of stamps and in such 
a way that there are as many one cent stamps as 
two cent stamps and the remainder only in three 
cent stamps. How long did she wait for the stamps? 

Problem 3°: A certain Egyptian queen, meeting 
her three suitors, gave from her basket one half of 
the cherries and one over to one of the suitors, one 
half of the remainder and one over to the second, 
and one half of what was left to the third suitor. 
She then agreed to accept that suitor who could first 
tell her how many cherries there were in the basket. 

The answers to this problem are 14, 22, 30, 38, 
46, . . . The second problem admits no answer and 
the first problem has one answer. 

Fermat (1601-1665), a lawyer and mathematician 
of exceptional ability, interested himself in restoring 
and translating into Latin certain books and frag- 
ments that had been handed down from the ancient 
mathematicians, in particular, those of Apollonius 
of Perga and of Diophantus. Parenthetically it may 
be observed, if one will read Fermat’s “Oeuvres” 
(Tannery Edition) III, p. 121, and then the works 
of Isaac Barrow (1630-1677), who was versed in Fer- 
mat’s works, that Barrow’s pupil, Isaac Newton, did 
not have far to go in the discovery of the differential 
calculus. 

In his “Observations sur Diophantus,” loc. cit., 
p. 241, commenting upon the solution of the equa- 
tion x? + y?=z?, which was first completely solved 
by Diophantus, Fermat writes: 


Au contraire, il est impossible de partager soit un 
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cube en deux cubes, soit un bicarré en deux bicarrés, 
soit en général une puissance quelconque supérieure au 
carré en deux puissances de méme degré; j’en ai dé- 
couvert une démonstration véritablement merveilleuse 
que cette marge est trop étroite pour contenir. 


The proof of the impossibility of the solution of 
the equation x" + y"=z", (n >2) in integers, is the 
celebrated Fermat greater theorem. A large number 
of problems of a similar nature due to Fermat are 
found among others in the “L’Inventum Novum” 
(published in Fermat’s works) of Father Jacques 
de Billy, who, together with his intimate friend, 
Claude-Jasper Bachet, as well as Euler (1707-1783) 
and Lagrange (1736-1813), interested themselves 
particularly with the solutions of Diophantine equa- 
tions. Such problems led at once to the study of the 
theory of indeterminate equations, congruences, ete. 
In particular, Legendre (1752-1833) gave a proof 
of the so-called law of quadratic reciprocity (see 
Crelle’s Journal, : ~ 30, p. 217). 

Gauss (1777-1855), in the thirtieth section of his 
“Theoria Residuorum Biquadraticorum,” writes: 

The theorems relative to the biquadratic residues are 
not shown in their greatest simplicity and in their 
genuine beauty until the field of arithmetic (Campus 
Arithmeticae) is extended to imaginary quantities and 
in such a way that numbers of the form a -+- ib (i denot- 
ing VV —1, while a and b denote indefinitely all real 
integers from + 0 to —©) constitute without re- 
striction the object of this field. These numbers we 
shall call complex integers and in a manner that the 
real integers are not opposed to the imaginary but are 
to be regarded as constituting a class of integers among 
the imaginary integers. 


It must not be assumed for a moment that Gauss 
was the first to introduce imaginary quantities into 
analysis. Lagrange, for example, seemed as familiar 
with them as we are to-day. 

Abel (1802-1829) (see his Works (Lie edition) 
II, p. 219), writes: “What do we understand by the 
algebraic solution of an algebraic equation.” This 
question he answers as follows: 


In general there are two different cases according as 
the coefficients will be rational functions of a certain 
number of quantities x, z, z’, z”, ... which will contain 
at least one independent variable. ... Jn the second 
case where we consider the coefficients as constant quan- 
tities, we may regard the coefficients formed from other 
constant quantities by the aid of rational operations. 


In other words, when we consider algebraic equa- 
tions, their coefficients belong to certain fixed fields, 
domains or realms of rationality in which are allow- 
able the rational operations of arithmetic. And, if 
any new quantity whatever is added or adjoined to 
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this domain, the quantities in the resulting new do- 
main consist of all rational combinations of this new 
quantity together with the quantities that at first 
constituted the domain. Our calculation, computa- 
tion or process of reasoning which has to do with 
the solution of the algebraic equations has to be done 
with reference to a domain regarded as fixed in the 
premises, which domain we shall call a stock-realm., 
As we ourselves are rational when we think, and as 
this process of thinking is carried on with reference 
to a domain in which the admissible operations have 
already been designated as rational, I prefer to 
designate such domains as realms of rationality, a 
terminology which was adopted by Kronecker (1823- 
1891). For example, if to the natural realm, in 
which all the usual computations are made, we ad- 
join the quantity i, we have a realm consisting of all 
the complex numbers (fractional and integral) as de- 
fined above. If further we adjoin a quantity u, we 
obtain a realm consisting of all rational functions 
of u whose coefficients are complex quantities. This 
process may be continued indefinitely. We may thus 
form realms that are extended without limit. 

With Abel (Works I, p. 479), we may say that a 
function ~ (x) whose coefficients are rational func- 
tions of a certain number of known quantities a, b, 
ce, ... 1s called irreducible, when it is impossible to 
express any of its roots through an equation of lower 
degree whose coefficients are likewise rational func- 
tions of a, b, c, . . . However, by adding (adjoining) 
other quantities to the fixed realm, the given func- 
tion may well be factorable in the extended realm. 
And this notion is the one given and employed by 
Galois (1811-1832). 

In the natural realm, i.e., the realm of numbers 
usually called rational, an integer, say 6, satisfies 
an equation x —6=0. The quantity i satisfies the 
equation x?-+1=0. In general an algebraic num- 
ber satisfies an equation of the form a, x" + a, x” 
+...t+a,, +a, =0, where the a’s are quanti- 
ties that belong to a fixed realm. If a, = 1, and the 
other a’s are integral, these algebraie numbers are 
called algebraic integers; and if further, a, =1, 
these algebraic integers are called algebraic units. 
These units play a réle analogous to the one of +1 
in the usual realm. 

If to the natural realm any number of algebraic 
quantities be adjoined, the resulting realm is called 
an algebraic realm; and any quantity of this realm, 


and that is, any rational combination of the num- — 


bers that have been adjoined together with the origi- 
nal numbers of the realm, is itself an algebraic num- 
ber and satisfies an algebraic equation. It may be 
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proved that any algebraic number multiplied by a 
suitable rational integer is an algebraic integer in 
the sense defined above. These integers associated 


| ith their respective realms are the subject of our 


present inquiry. 

The theory of algebraic numbers and the Galois 
theory of equations have their common origin in the 
general theory of algebraic realms, so that these 
realms constitute an essential rdle in questions of 
algebra and analysis. In fact the focus of the mod- 
ern theory of numbers is the theory of the algebraic 


realms from which radiate its relations with algebra, 


functions, geometry and analysis. It is seen that 
the definitions of Dedekind, the arithmetical con- 
cepts of Weierstrass and Cantor’s general notion of 
number lead to an arithmetizing of the function 
theory which finds exposition in the principle that a 


j theorem may be regarded as proved only when in 
» the final analysis it may be reduced to the relations 


which exist for rational integers. This notion was 
carried to the extreme by Kronecker, who often de- 
clared, “Die ganzegZahl schuf der liebe Gott; alles 
Uebrige ist Menschen Werk.” By the introduction 
of number into geometry, the modern non-Euclidean 
geometry may be developed from a purely logical 
basis; while the so-called geometry of numbers (Min- 
kowski) serves to illustrate and oft-time to derive 
very simply general arithmetical theorems by means 
of concepts considered geometrical. 


In the advancement of science there is a certain 


' continuity. New methods are employed in the solu- 


tion of old problems; and when the older problems 
are the better understood and further developed, new 
problems of themselves are proposed, and so on in- 
definitely. In mathematics a simple example will 
illustrate: The Riemann surface offered a means of 
studying many-valued functions in z=x+iy. 
Through these surfaces a new kind of geometry was 
revealed for the inversion of Abelian integrals; the 
hyper-geometrie series could be regarded from a dif- 
ferent viewpoint; automorphic functions came into 
being; while the elliptic modular functions took on a 
new interest. 

The geometry of Euclid has been more or less re- 


| stricted in that certain axioms must have their being. 


Do away with the one that pertains to parallel lines 
and we are in a more general geometry, which of 
course includes the Euclidean geometry. This new 
geometry may be regarded as a particular kind of 
number triply extended in which the square of an 
element of are is expressed through a quadratic form 
of the elements of the coordinates. Further, it is 
Possible to introduce, instead of a triple multiplicity, 
4 quadruple multiplicity by the introduction of a 


fourth variable t in a space-time geometry about a 
space-time origin x = 0 =z=t. And this more gen- 
eral geometry includes the two just mentioned. In 
this extended geometric realm we have among other 
things to investigate what are the analogues of the 
Newtonian mechanics and other phenomena included 
in the usual physics. The notions of continuity, 
maxima and minima, extremals, ete., are first of all 
to be considered and definitely fixed. These ex- 
tended geometric realms may well be called “bodies” 
(Korper). Thus we have a geometric realm, a 
“body,” in which geometric, physical, electrophysical 
phenomena have their being and as such are to be 
studied just as in the number theory exist extended 
realms in which generalized number is to be studied. 
This latter is the problem before us, a problem which 
in a more or less degree has been solved. Thus, as 
we said in the beginning, mathematics must blaze the 
way through the forest of uncertainty and let the 
physical sciences follow the trail. 

It would take us too far afield to introduce here 
the so-called “Welt-postulat” of Minkowski. This 
was founded upon three very simple assumptions due 
to which the motion of a material point is made to 
depend upon a system of four differential equations. 
These reduce to the three Newtonian equations when 
the velocity of light is made indefinitely large, or 
when for the time t the local time (Higenzeit) t of 
the material point is substituted, the fourth equation 
in this case offering an expression for the law of 
conservation of energy; or inversely, if we start with 
the postulate of relativity in the development of 
mechanics, the equations of motion follow at once 
from the energy theorem. The Newtonian theory 
of gravitation must be modified to satisfy this “Welt- 
postulat”’ and in the doing of it the Newtonian me- 
chanics are made to harmonize with the more mod- 
ern electrodynamic theory. It would thus appear 
that the real meanings of the laws of nature are to 
be properly understood when the elements that con- 
stitute the generalized domains (Korper) are correctly 
interpreted, and when the laws which the quantities 
in these realms must obey are definitely determined 
and fixed. 


Legendre’s quadratic law of reciprocity was men- 
tioned above and it was seen that the theorems rela- 
tive to this theory were best understood when the 
usual realm of arithmetic is widened by the adjunc- 
tion of the quantity i, the realm thus becoming R (i). 
So also the meaning of the cubic law of reciprocity 
is revealed in its clearness when the well-known quan- 
tity is adjoined to the usual realm of arithmetic. 
In these two extended realms R(i) and R() there 
exist no essentially different principles from those of 
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the usual arithmetie. 
number a+ bi is integral when a and b are rational 
integers. Observe that this number satisfies the equa- 
tion x? — 2ax + a? + b? = 0, where the coefficient 
of x? is unity and the other coefficients are rational 
integers. The sum, difference and product of any 
two such integers is an integer. If further a, B, y are 
any three such integers and if a=B6B y, we may say 
that @ is divisible by B or by y; 6 is a divisor of 
a, so also is y. Further, every complex integer is 
factorable into prime factors in only one way. A 
eomplex integer a-+ bi may be taken as a modulus 
of linear, quadratic and higher congruences with as- 
sociated theorems that are analogous to those for real 
integers and moduli. Corresponding to every integer 
a —a-tib there exists a system of a? + b? integers 
such that no two are congruent (mod «@), whereas 
every integer of R(i) is congruent to one of these 
integers (mod @). KEuclid’s method of finding the 
greatest common divisor is also applicable. The so- 
called Fermat Lesser Theorem and the Wilson The- 
orem may be applied to all these integers, and there 
exist the analogous theorems of primitive roots and 
the analogous laws of quadratic and cubic reciprocity. 
The principles just enunciated constitute what is 
known as the Arithmetic of these realms. For the 
more general realms there exist additional theories, 
particularly one which treats of the numbers of 
classes into which the units of a realm may be dis- 
tributed and another which has to do with the de- 
termination of the number of fundamental units 
which are found in a given realm. These two 
theories of Dirichlet are discussed at greater length 
later. 
(To be concluded) 
Harris Hancock 
UNIVERSITY OF CINCINNATI 





THE ECLIPSE OF JANUARY 24, 1925 


THE eclipse of the sun taking place on January 24, 
1925, is chiefly remarkable by the fact that the zone 
of totality passes over an area more thickly popu- 
lated than any other of modern times. At sunrise 
somewhat west of Duluth the zone includes such 
cities as Toronto, Buffalo, Rochester, Hartford and 
New Haven, while close to the northern limit are 
Syracuse, Springfield, Providence and to the southern 
limit Wilkes-Barre and New York. 

It seemed advisable to make use of this fact partly 
to secure an exact delimitation of this zone and partly 
to interest the people generally in the scientific and 
spectacular features of the phenomena. A special 


committee of the American Astronomical Society was 
therefore formed to take charge of the general pub- 
licity work required. 


For example, by definition the 
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The most important factor was of course to secure 
the cooperation of the daily press. Articles giving 
details free from technical terms have been sent out 
through the usual distributing agencies to all news. 
papers whether published in the big cities or in the 
small country towns. Starting early in November, 
these or extracts from them were very generally 
printed and by the end of the month, public interest 
was becoming very evident. 

Newspapers with large resources arranged for ip. 
terviews and special feature “stories,” while other 
articles were contributed by astronomers, professional 
and amateur, for the local press in the smaller cities, 
Articles in the magazines were left to the enterprise 
of their editors. 

The delimitation of the northern and southern 
boundaries of the zone is being made by asking for 
answers from any one interested to certain questions 
framed in such a way that a person without a knowl. 
edge of astronomy or of eclipse phenomena can give 
information as to whether the eclipse was total or not 
at his position. Observations of the edge of the 
moon’s shadow as it passes over the earth, of the 
visibility of the corona and of the sun itself are re- 
quested. Just within the zone, the time of duration 
of totality also furnishes a good position. In con- 
nection with this, professional astronomers have been 
asked to make as many observations of the moon dur- 
ing the month preceding and that following the eclipse, 
so as to secure a knowledge of its path during this 
period which shall have the highest possible accuracy. 
The main reason for this arises from the fact that 
only during a solar eclipse can an accurate position 
of the moon be obtained when it is close to the sun. 
This therefore furnishes positions through a lunation 
including one at new moon, which iast at other times 
is missing. 

The comparison of the different classes of observa- 
tion, meridian, extra-meridian, photographie and by 
occultations will be a by-product of the campaign. 

The eclipse is also unique in the fact that the zone 
of totality includes some ten or twelve observatories. 
These of course have their programs for observation, 
and other observatories are as usual sending expedi- 
tions into the zone. A general feature of most of their 
work will be the photography of the corona. The 
time of the year, however, makes the weather problem 
doubtful, the best chance for clear skies being neat 
the coast and that some fifty per cent. 
pen, however, that the sun will only be free from 
clouds in parts of the zone not occupied by the pro 
fessional astronomer and here again the cooperation 
of the public is asked. Any photograph showing the 
corona sufficiently to indicate its type is better than 
none, whatever the scale. It is also suggested tha! 
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Petzval doublets and telescopic lenses should be used 
if they are available. 

An extensive radio campaign is being organized by 
The Scientific American. This ineludes the effects on 
transmission of the darkness by pairs of observers 
placed north and south of the zone, one transmitting 
and the other receiving, the change of intensity being 
recorded by the receiver of words in selected para- 
graphs spoken by the transmitter. Another feature 
with the same idea in mind and reaching all those 
who have receivers is the broadcasting through cer- 
tain selected stations of copy selected in advance, the 
receiver noting the words which show a change of 
intensity. The committee is also indebted to the editor, 
Dr. E. E. Free, for much assistance through the jour- 
nal and its staff in its general publicity campaign. 

The committee wishes to take the opportunity to 
ask all those who have facilities for instructing the 
publie in their neighborhood concerning the eclipse 
to make full use of them. 

Teachers in schools can give talks to the children 
while lectures to small and large groups both of chil- 
dren and adults, stimulation in various ways through 
the local press, will all be of assistance. More par- 
ticularly persons accustomed to making observations 
of any natural phenomena can assist by instructing 
those with whom they come in contact how to make 
the observations asked and to answer the questions. 
In particular, surveyors and all those familiar with 
the ase of maps can be of very valuable assistance by 
showing how to give or plot the observer’s position. 
They can assist in the same way by furnishing the 
local press with detailed maps of their localities, the 
inch to the mile map being in general sufficient when 
the position is carefully marked. 

The general and scientific literature relating to 
eclipses is summarized in Professor S. A. Mitchell’s 
‘welipses of the Sun.” An excellent account for the 
general reader in a small compass is found in the 
“Handbook of Eclipses” by Mrs. I. M. Lewis. A 
brief account of the phenomena and arrangements 
made for general observation by Professor H. N. Rus- 
sell and the writer will be found in the January num- 
ber of The Scientific American, where are also given 
the plans for the radio campaign. Any one accus- 
tomed to the reading of general scientific literature 
should have no difficulty in obtaining such material 
as he or she may need from these sources. The tech- 
nical details with maps have been published in a 
pamphlet issued by the Nautical Almanac office and 
obtainable from the Government Printer, Washing- 
ton, by sending 30 cents. 

, The following is the list of questions being cireu- 
ated ; 


1. If the sun is not quite eclipsed at your station 
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there will always be a bright edge of the sun visible, or 
perhaps only a single point. One bright point may ap- 
pear on one edge of the sun before the other has entirely 
disappeared. At your station was there any time at 
which no bright edge of the sun was visible? Answer 
ps 9 Bs Cee 

2. If the bright edge of the sun entirely disappeared, 
how many seconds elapsed before another bright part of 
the sun became visible? Answer ....................... seconds. 

3. Was the time set down in the last question merely 
guessed at or was it actually measured? If measured, 
how was the measurement made? 








4. The fringe of light surrounding the sun and called 
the corona is fully v'sible only if the face of the sun is 
entirely covered. At your station was there any time at 
which you could see the corona all around the sun? 
Answer YES or NO .......WW. 

5. Could you see any stars or planets at the time when 
the sun was most completely covered and how many did 
you see? 
(If convenient draw a little map showing the positions 
in the sky of the eclipsed sun and of the stars and planr- 
ets that you saw.) 

6. If you are on a high building or a hill near the 
edge of the shadow path you may be able to see the 
shadow advancing across the country. If so, what build- 
ings or other land-marks were inside and what were out- 
side the edge of the shadow? 
Landmarks inside the shadow: 
Landmarks outside the shadow: 

7. It is necessary to locate your position very accu- 
rately, so that the engineers who compile the reports will 
know just where to place your observations on the map. 
Accordingly, give your position by means of the nearest 
street intersection (if in a city or town) or by means 
of some easily located building such as a railroad sta- 
tion, a town hall, or some landmark which can be placed 
easily on a map by a person familiar with the district 

















If you have a map of your district published in a news- 
paper or from any other source, mark a cross on the map 
at the position where you stood and send in the map with 
your report. 

Even if only one of the questions 1 to 5 be answered, 
question 7 should be carefully answered. 
| ew we)! + See PoE | RY : 
FR RET Vy 998 eno ee a oe ‘i 

Answers may be sent to ‘‘ Eclipse,’’ National Research 
Council, or the Editor, Scientific American, 233 Broad- 
way, New York City. 











It is hoped that a coupon with the above questions 
may be published by the newspapers in the days just 
preceding the eclipse, and all who have opportunity 
to secure its insertion are asked to see that it is cor- 
rectly printed. The efficiency of a local campaign 
will be roughly measured by the number and nature 
of the answers received from the locality in com- 
parison with the density of the population. An in- 
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teresting by-product may possibly be a study of these 
answers from the point of view of the psychologist. 

The arrangements for the general public to see 
the eclipse are mainly based on the idea of general 
cooperation. During the period of totality, all ex- 
ternal lights, particularly those in the streets and 
from automobiles, should be extinguished. In order 
to achieve this result and to avoid accidents it is 
hoped that all street traffic may stop within a minute 
after a signal given by bells, factory whistles or simi- 
lar means some two or three minutes before totality. 
Here again cooperation from the readers of ScrENCE 
in helping to organize this by information and advice 
to the executives of their localities will be helpful. 
The position that this is done for the general benefit 
of the public should be stressed. 

For those living near but outside the zone of total- 
ity, the usual means of transportation to within the 
zone by automobile, trolley or train will be available. 
Special services are being arranged in some cases and 
it is hoped that there may be similar opportunities 
offered to the general public by the transportation 
companies. It is generally advisable to invite the 
publie not to come to observatory grounds at the time 
of the eclipse, silence and freedom from external dis- 
turbance of any kind being necessary for the observ- 
ers to carry out their programs properly. Assistance 
for this may in some eases be secured by surrounding 
the grounds by students, boy scouts or members of 
similar organizations with, perhaps, the assistance of 
the public guardians of the peace. 

It is suggested that in the limits of the zone of total- 
ity, such organizations may be utilized to define the 
limit by placing irdividuals fifty yards or so apart 
along a road which has a general north-south direc- 
tion. As the possible error of the predicted line may 
be a mile either way, the line should extend to this 
distance on either side of the predicted limit, which 
may be obtained from the map published by the Na- 
tional Almanac Office referred to above. Exact posi- 
tions of the predicted limits given in latitude and 
longitude have been computed by the office and will 
be furnished if desired by the writer. 

Astronomers attached to observatories will doubt- 
less be glad to give such assistance as lies in their 
power in carrying out these objects. The American 
Association for Variable Star Observers, amateurs 
whose excellent work is now furnishing valuable ad- 
ditions to our knowledge of the stars, has already 
started to give its assistance both through its general 
organization and through its individual members. 
Their widely scattered membership ensures coopera- 
tion in many places not easily taken care of other- 
wise. 

Ernest W. Brown 

YALE UNIVERSITY 
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SCIENTIFIC EVENTS 


OPENING OF THE RAMSAY MEMORIAL 
LABORATORY} 


Prince ArTHUR of Connaught, who is president of 
the University College Equipment and Endowment 
Fund Committee, on November 12 opened the Ram- 
say Laboratory of Chemical Engineering at University 
College. The laboratory, which, as its name implies, 
is to serve as one of the memorials to Sir William 
Ramsay, is the first of its kind established at the col- 
lege. It has been fitted up in buildings next to the 
Szhool of Tropical Medicine in Gordon Street, and 
there is access to it from the college grounds. After 
experience has been gained there, the erection of new 
and permanent buildings is contemplated. 

The opening ceremony took place in the botanical 
theater of the college. Sir Robert Robertson, chair- 
man of the chemical engineering sub-committee, pre- 
sided. He said that there was a want in this country 
of men with the technical training of chemists who 
were capable of transferring a laboratory operation to 
a large scale. Dealing with the details of training, he 
referred to a practice existing in the United States of 
taking students to works, and urged chemical manu- 
facturers in this country to consider whether they 
could not afford similar facilities. 

Prince Arthur of Connaught, in declaring the labo- 
ratory open, said that ceremony was the final act in 
the provision of a worthy memorial to that great man 
of science, Sir William Ramsay, who for twenty-six 
years, from 1887 to 1913, held the chair of general 
and inorganic chemistry at that college, and who by 
his remarkable series of discoveries during that period 
earned for himself a place in the first rank of the 
world’s scientific workers and brought honor and re- 
nown to the college with which he was connected. 
After his death in 1916 a large circle of friends and 
colleagues, not only in this country, but in all parts 
of the world, decided that a fitting memorial should be 
raised in connection with his wonderful contribution 
to chemical science. The appeal was not only of a 
national character, but of an international character, 
and met with a ready response from all parts of the 
British Empire and the world. The memorial had 
taken two main forms: (1) The foundation of Ram- 
say Memorial Fellowships in Chemical Science, and 
(2) the foundation of a Ramsay Laboratory of Chemi- 
eal Engineering. 

The success of the first half of the scheme was 
shown by the fact that at present the fellowship trusts 
were administering sixteen scholarships held by care- 
fully selected Fellows from Great Britain, Canada, 
Denmark, Holland, France, Greece, Italy, Japan, Nor- 


1From the London Times. 
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way, Spain, Sweden and Switzerland. Professor E. 
C. Williams, of the Universities of Manchester and 
Leeds, was appointed a year ago to the Ramsay chair 
of chemical engineering, and it was under his guid- 
ance that the laboratories had been reconstructed and 
equipped. The beginning of work had not been actu- 
ally deferred until that day, but for some time had 
been actively in progress. He was gratified to learn 
that, apart from the support given to the movement 
by the Ramsay Memorial Fund, which handed over 
a sum of £26,979, the Laboratory of Chemical En- 
gineering had enlisted the ready and generous sup- 
port of many of the great firms of this country which 
were connected with the chemical industry. A sum 
of approximately £1,390 a year for five years had 
been provided in this way. Even now further finan- 
cial support was needed if the department was to 
be enabled to rise to its full possibilities as the hand- 
maid of the chemical industry of this country. 


RECOMMENDATIONS FOR FEDERAL 
ADMINISTRATIVE REFORM BY 
AMERICAN ENGINEERS 


More than 50,000 professional engineers, represent- 
ing thirty national and local engineering societies, 
have entered a movement for Federal administrative 
reform, according to an announcement made by the 
Engineering Council, New York. 

The project will be discussed at a national forum 
to be held in connection with a meeting of the council 
at Washington, D. C., January 16 and 17. 

Architects, contractors and representatives of other 
professions and industries are allied with the engi- 
neers in their attempt to bring about a reorganiza- 
tion of the Interior Department, called an archaic 
survival of the early days of the republic. 

The president of the council, ex-Governor James 
Hartness, of Vermont, made public a_ resolution 
adopted by the council’s administrative board instruct- 
ing the committee on government reorganization as it 
relates to engineering matters “to adopt a policy of 
aggressively working for the complete project of the 
Department of Publie Works as originally outlined in 
the McCormick bill and finally developed in the Brown 
plan.” 

Many millions of dollars can be saved annually to 
the nation’s taxpayers and economy and efficiency 
promoted by coordinating the immense publie works 
functions of the government, historically a prolific 
source of waste, according to Mr. Hartness, who made 
the following statement: 


The American Engineering Council will aggressively 
endeavor to have included in the proposed division of 
publie works all the construction work now done by 
the Government, which means, in the light of the present 
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bill pending in Congress, that we shall endeavor to have 
included in that bill, by amendment or otherwise, work 
on rivers and harbors and by the Mississippi River 
Commission. 

There will be a meeting of our committee on govern- 


- ment reorganization as well as of the advisory council 


in Washington the evening of January 15 to develop 
concrete plans for carrying out the proposed changes. 


Mr. Hartness also made public a second resolution 
referred to the administrative board which “deplored 
the failure of the committee on reorganization of 
government departments to recommend the transfer 
of rivers and harbors work from the Engineer Corps.” 


ROYAL INSTITUTION LECTURES 

THE program before-Easter lecture arrangements at 
the Royal Institution of London has been issued. The 
subject of the Christmas course for young people is 
“Concerning the habits of insects,” to be delivered by 
Mr. F. Balfour Browne, beginning on December 27, 
on “Insect collecting,” followed by “The habits of bees 
and wasps” (December 30), “Caterpillars” (January 
1), “The dragonfly” (January 3), “The water beetle” 
(January 6), and “The habits of insects and the work 
of man” (January 8). 

The general course will begin on Tuesday afternoon, 
January 13, when Professor A. Fowler will give the 
first of two lectures on “The analysis of spectra’; on 
succeeding Tuesdays there will be two lectures by Dr. 
H. R. Hall on the “Prehistoric Greek and ancient 
Egyptian civilizations”; four by Professor Barcroft 
on “The color of the animal creation”; two by Pro- 
fessor E. N. da C. Andrade on “The evolution of the 
scientific instrument”; and two by Professor A. S. 
Eddington on “The internal constitution of the stars.” 
On Thursday afternoons at the same hour, beginning 
on January 15, Mr. J. S. Huxley will give two lec- 
tures on “The courtship of animals and its biological 
bearings”; Sir William Bragg will deliver four on 
“The properties and structure of quartz”; Sir A. 
Smith Woodward two on “Dinosaurs”; Dr. Leonard 
Hill two on “The biological action of light’’; and Mr. 
T. Thorne Baker two on “Chemical and physical 
effects of light.” 

The Saturday lectures will include four by Sir 
Ernest Rutherford on “Counting of the atoms”; and 
two by Professor J. H. Ashworth on a zoological sub- 
ject to be announced later. The Friday evening meet- 
ings begin on January 16 with a discourse by Sir 
William Bragg on “The investigation of the properties 
of thin films by means of x-rays.” Succeeding dis- 
courses will probably be given by Dr. A. W. Crossley, 
Professors J. W. Gregory, R. W. Chambers, T. H. 
Pear, Gilbert Murray, J. W. McBain, Principal Irvine, 
Mr. W. B. Hardy, Sir Ernest Rutherford, Sir Daniel 
Hall and others. 
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WORK IN FORESTRY 


A COMMITTEE has been formed among foresters 
to bring about more uniform practices in studies of 
the growth and yield of forest trees. At the present 
time, there are a number of conflicting methods em- 
ployed which make adequate comparisons of growth 
between trees of different regions impossible. It is 
the purpose of this committee to bring about more 
standard practices in the collection of field data and 
in methods of working up volume and yield tables. 
Three organizations which include the Society of 
American Foresters, the Association of State Forest- 
ers, and the U. S. Forest Service are represented on 
this committee. The members include M. B. Pratt 
and E. O. Siecke, state foresters of California and 
Texas; Professor T. S. Hansen, of the Cloquet Forest 
Experiment Station; Professor H. H. Chapman, of 
Yale University; Professor Donald Bruce, of the Uni- 
versity of California; E. C. Behre, of the Northeastern 
Forest Experiment Station; D. T. Mason, of Port- 
land; E. M. Munns, Forest Service, Washington, 
D. C., and J. S. Illick, Pennsylvania Forest Service. 

S. T. Dana, director of the Northeastern Forest Ex- 
periment Station of Amherst, Mass., is making a study 
of the forest fires in the region served by the station. 
Some 4,000 records of fires in Massachusetts in 1924 
have been analyzed, and the study contemplates re- 
lating the size, cause and spread of these fires to the 
weather conditions existing at the time the fires 
started. This is the beginning of the study, for records 
are available in New England and New York for ten 
or more years, and there are in all about 150,000 
records of past fires on which to base the conclusions. 
Mr. Dana will have the help and assistance of the 
various state foresters in the compilation of this mate- 
rial. 

T. T. Munger, director of the Pacific Northwest 
Forest Experiment Station, has just announced that 
the Secretary of Agriculture has approved the loca- 
tion of Portland as the headquarters of the station. 
Quarters have been secured in the Lewis Building, 
and arrangements are being made for the development 
of the work of the station during the next field season. 
The territory served by this, the newest of the forest 
experiment stations established by the Congress, in- 
cludes Washington, Oregon, southern Idaho and south- 
ern Alaska. Its formation is the outgrowth of the 
work originally carried on at the Wind River station 
which is now absorbed into the larger one, though 
the work carried on at Carson, Washington, will be 
continued. The technical staff of the station includes, 
besides Mr. Munger, Leo A. Isaacs and R. E. Me- 
Ardle. 
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SCIENTIFIC NOTES AND NEWS 


Dr. Horace L. WELLS, emeritus professor of chem- 
istry at Yale University and for forty years on the 


faculty of the Sheffield Scientific School, died on De- 
cember 19, in his seventieth year. 


Proressor JAMES F.. Norris, of the Massachusetts 
Institute of Technology, has been elected president of 
the American Chemical Society. 


Dr. Moses GomBERG, head of the department of or- 
ganic chemistry at the University of Michigan, has 
been awarded the Willard Gibbs medal, which will 
be presented at the regular May meeting of the 
Chicago section of the American Chemical Society. 


GrorGes CLAUDE, the inventor of a process for the 


production of synthetic ammonia, has been elected | 


a member of the French Academy of Sciences, taking 
the place of the late B. Chardonnet. 


Tue Rivers Memorial Medal of the Royal Anthro- 
pological Institute for the year 1924 has been awarded 
to Dr. A. C. Haddon, professor of anthropology at 
the University of Cambridge. This is the first occa- 
sion on which the medal has been awarded. 


Sir JAMES MACKENZIE, F.R.S., honorary physician 
to the King in Sectland, has been awarded by the 
University of Toronto the Charles Mickle Fellowship 
of that university. The fellowship is awarded an- 
nually to the member of the medical profession who 
is considered by the council to have done most during 
the preceding ten years to advance sound knowledge 
of a practical kind in medical art or science. Its an- 
nual value is about $1,500. 


In connection with the jubilee celebrations of the 
University of Leeds, England, the honorary degree 
of doctor of laws was conferred upon Sir Berkeley 
Moynihan, professor of surgery, and that of doctor 
of science upon Emeritus Professor Julius Berend 
Cohen, formerly professor of organic chemistry, and 
upon Emeritus Professor John E. Eddison, formerly 
professor of medicine, all of the University of Leeds. 


Dr. Jose Arcs, rector of the University of Buenos 
Aires, was invested with an honorary degree by the 
University of Madrid, on his recent visit to Spain 
with the delegation from Argentina to attend the 
Spanish Medical Congress at Seville. 


Dr. WaLuLAce H. Stroup, for the past ten years 
chief chemist of the Wisconsin Department of Agri- 
culture, has resigned in order to accent a position as 
secretary of the Soft Wheat Millers Association, with 
headquarters at Nashville, Tennessee. 


DonaLtp H. Cameron has resigned his position as 
instructor in physical chemistry at the State Un. er- 
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sity of Iowa, to engage in research on erude oil emul- 
sions for the Petroleum Dehydrating Company, Long 
Beach, California. 


Dr. ArtHUR C. Parker, since 1906 State Archeolo- 
gist of New York, has accepted the office of director 
of the Rochester City Museum. 


Dr. Lestey H. Spooner, formerly instructor in 
bacteriology at the Harvard Medical School, has been 
made medical director of the new Boston branch of 
the Life Extension Institute. 


Dr. A. Pyprr, Pretoria, and Dr. Schneider, of Pot- 
chefstroom, South Africa, were awarded the Ham- 
ilton-Maynard prizes, on September 6, by the direc- 
tors of the Medical Journal of South Africa. 


Dr. Frank B. JEwert, vice-president of the 
Western Electric Company, has been elected vice- 
president of the American Telephone & Telegraph 
Company and president of the Bell Telephone Lab- 
oratories, Ine., recently organized by the American 
Telephone & Telegraph Company, to take over the 
laboratory and research work formerly carried on by 
its affiliated concern the Western Electric Company. 


Dr. Witt1aM Henry HoweE.t, of Johns Hopkins 
University School of Hygiene, has been named a 
member of joint board of sanitary control to regulate 
health conditions in shops employing garment work- 
ers in Baltimore. 


Dr. FrepEeric 8. Lez, research professor of physi- 
ology in Columbia University, has been appointed 
chairman of the campaign committee of the board of 
managers of the New York Botanical Garden. 


Dr. F. E. Brown, of the department of chemistry 
at Iowa State University, was elected chairman of the 
physics and chemistry section of the Iowa State 
Teacher’s Association at their state convention held 
in Des Moines, from November 6 to 8. 


Cuar.Les G. Dawes, vice-president elect, has been 
elected a member of the board of trustees of the 
National Geographic Society. 


PRESIDENT LeGuiA, of Peru, and Herbert Hoover, 
American Secretary of Commerce, have been elected 
honorary presidents of the Pan-American Scientific 
Congress. 


At the annual meeting of the New York Academy 
of Sciences on December 15, the following officers 
were elected for 1925: President, John Tatlock; vice- 
presidents, Chester A. Reeds, H. D. Senior, Carl P. 
Sherwin, Elsie Clews Parsons; recording secretary, 
Ralph W. Tower; corresponding secretary, Henry C. 
Crampton; treasurer, George H. Sherwood. 


Tue Right Hon. James Ramsay MacDonatp, 
M.P., and Lieutenant-Colonel Sir David Prain, late 
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director of the Royal Botanic Gardens, Kew, have 
been elected trustees of the British Museum, to fill 
the vacancies caused by the deaths of Sir Archibald 
Geikie and the Right Hon. E. S. Montagu. 


E. Leonarp GILL, assistant in the natural history 
department of the Royal Scottish Museum, has been 
appointed director of the South African Museum in 
succession to the late Dr. Louis Albert Péringuey. 


Dr. S. W. F. UnpERHILL, senior demonstrator of 
physiology at St. Bartholomew’s Hospital, has ac- 
cepted an appointment as research physiologist to the 
British Drug Houses, Ltd., and Messrs. Allen and 
Hanbury’s, Ltd., in connection with the production of 
insulin. 


Dr. LorENzuTTI has been appointed director of the 
new antirabies institute recently organized at Trieste, 
similar to those at Padua, Bologna, Rome and else- 
where. 


Dr. R. E. Torrennam, formerly assistant master of 
Rotunda Hospital, Dublin, who has been appointed 
to the chair of obstetries at the medical school of the 
University of Hongkong, arrived in New York on 
December 15. Prior to sailing for the Orient he will 
make a study of medical institutions in the United 
States under the auspices of the Rockefeller Foun- 
dation. 


Dr. SamvueL A. MITCHELL, director of the Leander 
McCormick Observatory of the University of Virginia, 
and chairman of the committee on eclipses of the 
American Astronomical Society, will make special ob- 
servations of the total eclipse of the sun on January 
24, at Wesleyan University, Middletown, Conn. 


Dr. FREDERICK F. Russetu, general director of the 
International Health Board, will sail for Europe on 
January 3, to visit public health institutions in Italy, 
France, Denmark and England. 


Dr. Wiuu1AM H. WEsTON, JR., assistant professor 
of botany at Harvard University, has been granted 
leave of absence for the second half of the current 
academic year, to continue in Cuba some phases of 
the study and control of the sugar cane mosaic disease. 


COMMANDER FRANK A. WorsLEy, who participated 
in an Antarctic expedition under Sir Ernest Shackle- 
ton, is planning an expedition to the South Pole, 
which will make its way northward over the pole from 
the Mackenzie Delta. 


WILLIAM EINTHOVEN, professor of physiology, Uni- 
versity of Leyden, gave a lecture under the auspices 
of the Herter Lecture Fund on “The relation of me- 
chanical and electrical phenomena of muscular con- 
traction with especial reference to cardiac muscle,” 
on December 2, at the Johns Hopkins Hospital. 


ee eee 
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Dr. Cart A. ScHEeNcK, of Darmstadt, Germany, 
founder of the Biltmore School of Forestry in Nova 
Scotia, gave a series of lectures at the New York 
State College of Forestry, Syracuse University, from 
December 17 to 19. 


On December 13, F. W. Peek, consulting engineer 
of the General Electric Company, Pittsfield, Mass., 
delivered an address to the Royal Canadian Institute, 
Toronto, on the subject “Lightning.” 


Dr. Emery R. HayuHurst, professor of hygiene and 
.head of the department of public health, Ohio State 
University, delivered the De Lamar lecture at Johns 
Hopkins University School of Hygiene and Public 
Health, November 3, on “The occupational aspects 
of common disabilities.” 


R. Norris SHREVE, chairman of the dye division of 
the American Chemical Society, addressed the grad- 
uate students in chemical engineering at Columbia 
University, on December 18, speaking on the subject 
of the manufacture of beta-naphthol. 


Dr. CHRISTINE LADD-FRANKLIN lectured at Harvard 
University on November 7, on the connection between 
her theory of the color sensations and the work of 
K6nig on the retinal valence-distribution curves. Her 
appendix to the English translation by Helmholtz, 
which goes over much the same ground, will appear in 
French in L’Anné Psychologique. 


On December 9, Dr. G. F. Loughlin, geologist in 
charge of the section of metalliferous deposits of the 
U. S. Geological Survey, addressed the members of 
the Geological Society of the University of Cincin- 
nati on “The geology of Leadville, Colorado.” 


Dr. Rosert F. Brunet, head of the department of 
chemistry at Bryn Mawr College, died on December 
24, aged forty-three years. 


Dr. Orro R. Ercuen, of Albany, N. Y., director of 
vital statistics of the New York State Department of 
Health, died on December 24 in Geneva, while on 
leave for temporary service with the League of Na- 
tions, of which he was chief of the epidemiological 
intelligence and statistics section. 


Dr. Frank N. Wuirttmr, professor of hygiene and 
physical training at Bowdoin College and formerly 
professor of bacteriology and pathology, died on De- 
cember 23, aged sixty-three years. 


Rear ApmrraL WiiiiaAm K. Van Reypen, for- 
merly surgeon general of the United States Navy, 
died on December 22, aged eighty-four years. 


JOSEPH TURNEY Woop, a well-known British leather 
chemist, died on November 9. 


TuE United States Civil Service Commission an- 
nounces an examination for an associate technologist 
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(petroleum production) to fill a vacancy in the Bu- 
reau of Mines, Department of the Interior, for duty 
at Dallas, Texas, at an entrance salary of $3,000 a 
year. Receipt of applications will close on Janu- 
ary 10. 


THE committee on scientific research of the Amer- 
ican Medical Association will receive applications for 
grants for aid to researeh on problems of impor- 
tance to medicine. On February 15, 1925, action will 
be taken on the applications then on hand. Applica- 
tions may be sent to the committee at 535 N. Dear- 
born Street, Chicago. 


It has been announced by Dr. William H. Welch, 
director of the School of Hygiene and Publie Health 
of the Johns Hopkins University, and honorary presi- 
dent of the National Committee for Mental Hygiene, 
that the sum of about $30,000 had been given to that 
committee by the Rockefeller Foundation to establish 
scholarships in mental hygiene work. 


THE late Anna §S. Hall has left her estate to the 
Smithsonian Institution. She was the daughter of 
Charles F. Hall, the Arctic explorer who was never 
heard from after he went on his third expedition in 
1879. Her estate, estimated at about $20,000, is what 
remains of the $25,000 awarded to her mother and 
other members of the family by the government. 


THE Moore School of Electrical Engineering of the 
University of Pennsylvania has been presented with 
a complete laboratory equipment for the study of 
alternating current of the frequency used in tele- 
phony. The gift was made by the Bell Telephone 
Company of Pennsylvania, the American Telephone 
and Telegraph Company and the Western Electric 
Company. The apparatus is now being set up in a 
separate room of the engineering building, which has 
been designated as the high-frequency laboratory. 


CoLuMBIA UNIVERSITY has received from the dean 
of the school of chemistry of the University of France, 
two flasks and a U-tube used by Pasteur when he was 
dean of the Faculty of Seiences, University of Lille 
(1854-1857). 


A FRIEND of plant physiology who desires to re- 
main anonymous has provided a temporary endow- 
ment to aid the initial program of the newly organized 
American Society of Plant Pathologists. The prin- 
cipal is approximately $20,000, and the income there- 
from is assured for three years, beginning July 1, 
1925. The income is to be used in aid of any enter- 
prises the society may sponsor. 


On December 3 the Viceroy of India laid the foun- 
dation-stone of the Technological Research Laboratory 
and opened the spinning-plant of the Indian Central 
Cotton Committee at Bombay. The laboratory will 
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undertake properly controlled spinning tests for the 
agricultural departments and will be able to interpret 
the results and arrange later for full-scale mill-trials 
before new cottons are brought into general culti- 


yation. 


Tue introduction of the metric system in the Soviet 
Union, says the Commercial and Industrial Gazette of 
Moscow, is proceeding rapidly. By the beginning 
of July next year the Gosmeter will have completed 
the inauguration of the metric system in all branches 
of national industry, including the retail selling appa- 
ratus in the provinces of Moscow, Leningrad and 
Nizhni-Novgorod. 





UNIVERSITY AND EDUCATIONAL 
NOTES 


Members of the Board of Trustees of the Univer- 
sity of Chicago have given the sum of $1,670,800 
toward the $17,500,000 development fund which the 
university is seeking for the endowment of instruc- 
tion and research and the erection of new buildings. 
It is also announced that Professor and Mrs. Frank 
R. Lillie have given to the university $60,000 for the 
erection of a building to be used for experimental 
zoology. 


A art of $7,500 has been made to the general fund 
of Union College, Schenectady, by Charles Coffin, 
former chairman of the board of the General Electric 
Company. 


LAFAYETTE COLLEGE will receive the residue of the 
estate of David B. Simpson, of New York. The 
amount has not been made known. 


Dr. JosHua C. Hupparp, of the Boston City Hos- 
pital, has been appointed professor of clinical surgery 
at the Harvard Medical School to fill the position 
made vacant by the resignation of Dr. Frank H. 
Lahey. 


At Bryn Mawr College, Professor Charlotte A. 
Seott has retired; she is succeeded as head of the 
department of mathematics by Professor Anna J. 
Pell. Dr. D. V. Widder has been appointed associate 
in mathematics. 


A. E. Murnerxk, graduate student at the University 
of Wisconsin, has been appointed assistant professor 
of horticulture at the University of Missouri College 
of Agriculture. Mr. Murneek will finish his work for 
the Ph.D. degree about February 1. 


_ Dr. Rozert L. PENDLETON, director of agriculture 
In Gwalior State, India, has been appointed professor 
of soil technology at the University of the Philippines, 
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and in charge of the work in soils in the department 
of agronomy. 


GRENVILLE B. Frost has resigned from the research 
department of the American Cyanamid Company, 
New York, to become lecturer in physical chemistry 
at Queen’s University, Ontario. 


Dr. W. H. Woop, lecturer in the University of Man- 
chester, has been appointed to the Derby chair of 
anatomy in the university. 





DISCUSSION AND CORRESPONDENCE 


THE NUMBER OF BROTHERS AND SISTERS 
OF SELECTED INDIVIDUALS 


Says Galton in his “Hereditary Genius” as quoted 
by Cattell (“American Men of Science,” 1921, p. 
804) : “I also have found the (adult) families to con- 
sist on the average of not less than 214 sons and 214 
daughters each. Consequently, each judge has on 
the average 114 brothers and 21% sisters.” Cattell 
points out that this conclusion, obvious as it may 
appear at first sight, is really incorrect, since, with 
numerical equality of the sexes, boys should have, on 
the average, no more sisters than brothers. Rietz 
has recently (Science, LX, p. 46, July 11, 1924), 
given a mathematical generalization of the situation. 

The phenomenon is due to the fact that more than 
one propositus may be picked from a single family, 
with the result that in ordinary statistical treatment 
of data some brothers and sisters are counted more 
than once. It is this point that Galton seems to have 
overlooked. For example, in his average family of 
214 sons and 214 daughters it is apparent, if we 


C 
designate the sons as A, B, and 9 that A has 1144 


brothers, 214 sisters, and that B also has 114 brothers, 


21% sisters, while © has 2 brothers, 24% sisters; a 
statistical total of 5 brothers, 71% sisters. This might 
seem to be 1% brother too many according to Galton 
or 214 too few, according to Cattell. But what the 
computation really shows—apart from illustrating the 
method—is that it is not always possible to treat an 
average as if it were an array. When, however, ac- 
count is taken of the laws of chance and the frequency 
of families with various sex ratios, it can be shown, 
as Cattell and Rietz have done, that if the data are 
treated in the way indicated, a boy should have, on 
the average, just as many brothers as sisters. 

But since even Galton seems to have been somewhat 
careless about this matter, it may not be out of place 
to call attention to another caution that should be 
borne in mind when dealing with this sort of data. 
When special groups are considered, the numerical 
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relations which Cattell has pointed out may be artifi- 
cially altered by a combination of the ordinary meth- 
ods of collecting data with a differential sex incidence 
of the trait under investigation. Judges are prevail- 
ingly men rather than women, and it is only when 
adequate care is taken in the method of selecting 
those to be investigated that one may expect the data 
to show an equality in the number of their brothers 
and sisters. The point involved may be brought out 
by means of a simple paradigm. Let us imagine a 
population with numerical equality of the sexes, and 
a calling in which half the men but none of the 
women attain a certain distinction. The tabulation, 
in which B stands for brother, S for sister and ’ for 
distinction, shows the distributions for families of 
three. The first column indicates a random distribu- 
tion in the whole population. The second column 
shows the families in which there is at least one mem- 


























1 B’ B’ B’ 1 B’ B’ B’ 3 B’ B’ B’ 
3 B’B’B 3 B’ B’B 6 B’ B’B 
3 B’B B 3 B/B B 3 B’/B B 
1BBB 

6 B’B’S 6 B’B’S 12 B’B’S 
12 B’B S 12 B/B 8 12 B’B § 
6BBS — 
12 B’S S 12 B/S S 12 B/S § 
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ber of distinction. This is the material which would 
be utilized if the investigator could obtain all the de- 
sired data. But it generally happens that only a 
selected portion of it is available and, when such is 
the case, families with two or three distinguished in- 
dividuals are two or three times as likely to be located 
as those with only one. The third column shows 
the consequent probable distribution of family records 
if the data are collected in the usual way. The pro- 
portion of the sexes in the three groups is interesting. 
In the first column the sex ratio is 100 and each boy, 
distinguished or otherwise, has, on an average, as 
many brothers as sisters. In the second column the 
sex ratio is 164; boys as a group have an excess of 
brothers, but those of distinction have only as many 
brothers as sisters. In the third column, which proba- 
bly most nearly represents the usual character of 
available data, the sex ratio is 200 and boys of dis- 
tinction have 7 brothers to 5 sisters. The difference 
would be still greater if there were a hereditary factor 
also involved. 


Obviously, such an extreme case as this hypotheti- 
eal one is not likely to be met, but similar cases of 
less degree do occur, as the writer can testify from 
his own experience. The purpose of this note is 
simply to call attention to the existence of certain 
factors which, when combined as they frequently are, 
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may affect the important relation pointed out by 
Cattell and Rietz. 
STANFORD UNIVERSITY, 
CALIFORNIA 


C. H. DANFortTH 


ENERGY VALUES OF FEEDS FOR CATTLE 

THE net energy conception of Armsby, having 
been unanimously indorsed by the American Society 
of Animal Production, may fairly be considered a 
promising basis for research in nutrition. In this 
connection a remarkable bit of confirmatory evidence 
will be of general interest. 

The writer and others have reported a rather ex- 
tensive series of experiments with cattle at the Uni- 
versity of Missouri. These included live weight main- 
tenance trials and slaughter experiments. In review- 
ing this work in a forthcoming monograph of the 
American Chemical Society the writer has calculated 
the maintenance costs of the 27 beef cattle used from 
the feed consumption in the feed lot and energy 
values obtained in some of Dr. Armsby’s caloriméter 
experiments. In some of these experiments a few 
of the Missouri cattle were fed the Missouri ration 
and the metabolizable and net energy in the ration 
were determined. Using these figures, the average 
maintenance cost of the 27 cattle is shown to be 6.09 
therms of net energy per 1,000 pounds per day. 
From calorimeter experiments Armsby had derived 
a value of 6 therms. Such an agreement in main- 
tenance costs, in spite of widely varying quantities 
of feed and relative activity of the animals, supports 
the validity of the net energy conception. 

The writer has previously reported results with 
two beef steers showing that the percentage of the 
metabolizable energy consumed above maintenance 
which was recovered in the flesh and other body sub- 
stance gained by beef cattle was practically identical 
with the percentage of net energy in the feeds. One 
steer showed a recovery of 53.4 per cent. of the 
metabolizable energy above maintenance while an- 
other recovered 52.5 per cent. According to the 
method of Armsby this ration contained metaboliz- 
able energy which was 55 per cent. available or net. 

Taken together these two pieces of evidence are 4 
striking confirmation of the net energy conception. 

C. Ropert Mouton 

INSTITUTE OF AMERICAN MEAT PACKERS 

CHICAGO, ILLINOIS 


THE TEACHING OF EVOLUTION 
In the New York Times of October 20, there is 
published a deliverance from Mr. Julian Huxley, of 
Oxford, in which he appears to me to have indulged 
in the light occupation of jumping to conclusions 11 
a manner not characteristic of his illustrious grand- 
father, and to have made some rather sweeping state 
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ments on the basis of an inadequate observation of 
facts. Speaking of American educational institutions, 


he says: 


In the state universities I found the professors ready 


to give their opinions freely on evolution, but in theologi- 
cal schools many of them were afraid to speak except 
with extreme caution. 

The United States is the only country in the world 
where the attempt is being made to split up science into 
sects. Apparently there is Methodist biology, Baptist 
biology, Catholic biology—a biology for every denomina- 
tion. If a professor in a Methodist college teaches Bap- 
tist biology or just plain biology, he is dismissed. 


These statements impress me as being very in- 
accurate and misleading. There is no doubt that ina 
very considerable proportion of the theological semi- 
naries of this country the doctrine of evolution is held 
and taught as one of the great basic laws of the 
universe. There is a large number of “denomina- 
tional colleges” in the country, including such insti- 
tutions as Amherst, Bowdoin, Dartmouth, Wesleyan, 
Oberlin, De Pauw, Beloit, Knox, Lawrence, Grinnell, 
Carleton and Pomona, where the doctrine of evolu- 
tion is taught in just as scientific a manner and with 
as great freedom as it is in the state universities. 

It is true that there is a scientific biology and a 
“Bryanese biology,” between which there is a struggle 
at the present time. But this is not a denomina- 
tional conflict. There are colleges in the country in 
which the teaching of scientific biology is not per- 
mitted. But they ean not be considered as repre- 
sentative American colleges, and they are not re- 
stricted to any one or two or three denominations. 

As a matter of fact, it seems that the attack of 
Mr. Bryan, Mr. Norris and other leaders in the 
Fundamentalist movement, is directed more against 
the state universities than against the denominational 
colleges, and it is an open question whether the 
biologists in standard representative colleges do not 
have greater academic freedom than is enjoyed in a 
number of our state universities. The Fundamental- 
ists have launched a well-organzed campaign to pro- 
hibit by law the teaching of scientifie biology in state 
universities and other tax-supported institutions. 
This campaign is being prosecuted with greatest vigor 
in the southern and southwestern states and there 
is a strong propaganda of the same sort in several 
midwestern states. When the Ku Klux Klan shall 
have accomplished their present objectives of dis- 
franchising the Catholies, suppressing the Jews and 
Negroes and restoring the Bible to the publie schools, 
they may logically be expected to “come over into 
Macedonia” and aid the Furdamentalists in their 
fight on scientifie biology. 

While biologists are not divided as to the fact of 
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evolution, there are two or perhaps three schools of 
thought among them in regard to the definition of 
life, viz., the mechanists, the vitalists, and the igno- 
ramuses, sometimes called “agnostics.” But here 
again the line of cleavage is not between the denomi- 
national colleges and the universities. There is a 
considerable number of eminent biologists, connected 
with some of our most distinguished universities, who 
do not find in physics and chemistry an adequate 
explanation of life—that “unknown god whom we 
ignorantly worship.” 
R. C. MuLLenrx 


LAWRENCE COLLEGE, 
APPLETON, WISCONSIN 


PERAMBULATING MILLIPEDS 


I was inclined to doubt the identification of the 
myriapods referred to in “A note on migration of 
myriapodia,” which appeared in Screnc#, July 25, 
1924, but O. F. Cook’s note on the “Swarming of 
desert millipeds” (Scrence, September 26, 1924), 
clarifies the matter to my satisfaction. 

My own observations on Louisiana myriapods may 
be of some interest in this connection. Centipedes, 
of course, of which we have several genera and 
species in Louisiana, are predaceous nocturnal crea- 
tures, and being cannibalistic when occasion permits 
are not inclined to gregarious habits. I have never 
seen them abroad in the daytime except when their 
haunts are disturbed, when they scurry individually 
to places of safety. 

This is not so in the case of our millipeds, which 
may be seen abroad both day and night on suitable 
occasions, although all species seem to shun direct 
sunlight, and may remain hidden both day and night 
during hot, dry weather. Those individuals or species 
living in well-shaded woodiands can be most con- 
stantly encountered during the daytime. Day or night, 
however, all Louisiana species exhibit perambulatory 
habits after a rain and to a lesser extent during foggy 
weather. 

The most conspicuous swarming I have observed in 
this state was in the case of Actobolus (Spirobolus) 
marginatus, a notably gregarious species normally in- 
habiting damp woods, where it feeds largely on decay- 
ing wood. About twenty years ago a section of eut- 
over cypress swampland lying between New Orleans 
and Lake Ponchartrain was reclaimed in order to 
develop the suburb now known as Lakeview. This 
milliped became abnormally abundant in that section 
about fifteen years ago and remained so for several 
years because of the decaying of the cypress stumps 
upon exposure to the weather after drainage. Every 
damp night during the late summer and after every 
rain, they could be seen crossing the roads in count- 
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less numbers, all uniformly sized adults, the major- 
ity traveling in a direction away from the center 
of greatest abundance, though not necessarily north. 
Because of these migrations, they soon populated 
newly reclaimed areas as fast as conditions became 
suitable. 

In alluvial lands, it is easy to explain the value of 
the migratory habit to the species. Normally inhabit- 
ing the damp woodlands of low elevation immediately 
bordering the eypress swamps, the locality most suit- 
able to them varies with periods of rainfall, floods and 
drouth. After they have taken to the swamp during 
a dry period, a rapid unindirectional migration is 
their only salvation from a sudden rise of the water 
level. The instinct to flee to higher ground after a 
rain urges them on even in permanently drained land. 

I might hazard the following in explanation of the 
northerly course of the New Mexico species. Driven 
from their haunts in the burrows of desert rodents by 
excessive moisture from a passing storm, upon emerg- 
ing at the surface of the ground they were unable 
to face the noonday sun and naturally looked to the 
northern sky for relief. 

Percy VIosca, JR. 

RESEARCH DEPARTMENT, 

SOUTHERN BIOLoGIcaL SupPiy Co., INc., 
NEW ORLEANS, LOUISIANA 





SCIENTIFIC BOOKS 


The Intellectual Worker and His Work. By WILLIAM 
MacDonautp. The Maemillan Co., 1924, pp. 351. 


THE thesis of this book is that intellectual work 
will never be developed and supported as it should 
by the public until the intellectual workers exert 
themselves through cooperative organization to se- 
cure the recognition which is justified by their service 
to society. It is assuredly anomalous, as the author 
suggests, that a gifted class often best fitted by native 
endowments and special training to assist in the solu- 
tion of publie problems should be practically ignored 
by legislators and publie alike. On the one side has 
grown up capital, and on the other organized labor, 
both influential and unafraid. In the twilight zone 
between stands the intellectual worker, for the most 
part mute and lacking power even to secure a mini- 
mum of protection to himself and his work. This is 
the more unfortunate because the bringing to bear 
of intelligence on environment, the special function 
of the intellectual worker, is responsible for the ex- 
traordinary development of our civilization. The 
very existence and progress of eapital and manual 
labor depend, in final analysis, on the proper support 
and recognition of the intellectual worker. Without 


his continuing contribution a retrogression of society, 
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which would wipe out the profits of capital and the 
wages of labor, would be immediate and inevitable. 

MacDonald points out that the intellectual worker, 
since he lives from wages and not from profits, is 
economically aligned much more nearly with labor 
than with capital. Referring to the generally better 
pay of the manual laborer as compared with the 
brain worker, the author notes that the supposititious 
dignity which is presumed to atone for low salaries 
of intellectual workers is merely a cloak for whole- 
sale exploitation of the group, with consequent 
underpayment and inevitably lowered standard of 
living. The true dignity is that of the manual la- 
borer, who, through organization, has secured some- 
thing of the recognition which is his due. 

Attempted control of the opinions and activities 
of the intellectual worker, as by governing boards of 
universities through the immediate agency of the 
president, comes in for effective and strenuous pro- 
test at the hands of the author. The low state of 
intellectual work in some of the colleges of this coun- 
try is indicated by the fact that active participation 
in polities may bring official rebuke, and often the 
only opinions on polities, religion or morals it is safe 
for a professor to express are those which accord 
with those of the corporation and the president. Sup- 
port of a minority or third party still exposes a pro- 
fessor to discrimination and possible removal, and 
the holding of opinions officially branded as revolu- 
tionary is likely to put the teacher’s tenure in jeop- 
ardy. Here is a situation, which, if continued, threat- 
ens democratic government. Progress everywhere 
has come as the result of some heresy. It is true 
enough that a certain amount of restraint is fre- 
quently necessary to promote harmonious and orderly 
civilized existence, but, as MacDonald naively re- 
marks, the intellectual worker has the same right 
as the machinist, the bookkeeper or the unskilled 
laborer to the control of his leisure hours, to his 
opinions and their expression, and to the legal and 
political privileges which society accords in general 
to all its citizens. Highly illuminating is the author’s 
reference to attempted governmental control of polit- 
ical opinions of professors in France, where, as he 
explains, an attempt to coerce the members of uni- 
versity faculties met with an unexpected check. In 
July, 1922, the dean of the Faculty of Letters at 
Paris, M. Ferdinand Brunot, who had publicly op- 
posed a pending government proposal for the re- 
form of secondary education which had aroused wide- 
spread discussion in intellectual circles, was called to 
account by the minister of public instruction. Pro- 
fessor Brunot at once replied: 


I have the right and duty to discuss these questions 
publicly where I please, as I please, and as much as I 
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please, and I am not required to furnish any justifica- 
tion for so doing. 


The reply brought an official rebuke, to which Pro- 
fessor Brunot retorted : 


I am unable to take any engagement to make any 
concession whatever regarding the right which I have 
to defend, with entire freedom, what I believe to be 
the truth and the public interest. I consider that there 
is at this point an obligation of conscience which domi- 
nates everything else. 


The author’s treatment of the intellectual worker 
in the government service is scarcely adequate. Many 
of his criticisms of existing conditions are only too 
well known to government men; but he apparently 
fails to recognize that in the United States at least 
the scientific personnel of synch branches as the Bureau 
of Standards, Geological Survey, Forest Service, Bu- 
reaus of Plant Industry, Entomology, Biological Sur- 
vey and others is second to none in breadth of field, 
personal interest, initiative and accomplishment. 
Government work at its best sets the highest stand- 
ards. We must, of course, learn to do all govern- 
ment work better, for it seems inevitable that the 
profiteers in every country will force governments 
to take over more and more of the development of 
great common. natural resources, and the provision 
of essential industrial, social and scientific services. 

Many will agree with MacDonald in his opinion 
that the status as citizens of civil servants who are 
intellectual workers should be better defined. Re- 
ferring to the abridgment, in more than one country, 
of the right of civil servants to participate as citi- 
zens in the political life of the nation save as partisan 
supporters of the government in power he asserts: 


There is no social safety in such a course. The high- 
est welfare of the state requires that every government 
employee should be accorded the same rights as any 
citizen to profess opinions, to support recognized politi- 


eal organizations, to offer himself as a candidate for 


elective office and to agitate for reform. In so far, in- 
deed, as an intellectual worker in government employ 
is better educated or possesses greater natural abilities 
than the mass, the obligations of active citizenship are 
stronger with him than with others; for the duty of 
public service increases with ability, and from him to 
whom much has been given much is required. 


The only concern of the state should be to insure 
that the worker’s official duties are properly per- 
formed. 

In view of the author’s unusual clarity of vision 
regarding intellectual work as a whole it is surpris- 
ing that his discussion of research (pp. 115-121) 
should be so disappointing. The importance of re- 
search, while referred to in general terms, is not 
stressed as it should be. Furthermore, he implies 
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that in general the field of research tends to narrow 
as the range of human knowledge broadens. Pre- 
cisely the opposite seems to the reviewer to be the 
ease. As human knowledge broadens, the field of 
research tends ever to expand, promising more of 
inspiration, enjoyment and abundant life to all man- 
kind. 

With MacDonald’s emphasis on the fundamentally 
important character of intellectual work and the de- 
sirability of securing better conditions for the work 
and the worker there can be little disagreement. As 
to methods to be employed to secure the desired bet- 
terment there may be some difference of opinion. 
There is no doubt, however, that scientific men and 
intellectual workers generally are adopting the view 
that only through active organized cooperation for 
economic advancement can the distressing disabilities 
now laid on the group be removed and a proper pro- 
portion of money, recognition and respect given to it. 

The trend of the times is shown by a study of the 
organizations already in the field. The type of or- 
ganization which is most in favor, as MacDonald 
points out, is one which, if not actually a trade 
union, has in general the strong professional solidar- 
ity and practical aggressiveness of such a body. A 
preliminary and incomplete list of organizations of 
intellectual workers, compiled late in 1922 by the 
International Labor Office, shows 389 such organiza- 
tions exclusive of national or international federa- 
tions, in 25 countries. Organizations affiliated with 
national federations totalled 256, making a grand 
total of 645 organizations in 27 different countries. 
France has led in the federation plan, with the asso- 
ciations known as the Compagnons de |’Intelligence 
and the Confederation des Travailleurs Intellectuels. 
The latter is made up of 83 societies representing 
nearly every intellectual occupation in France and 
embracing (Nov., 1922) approximately 185,000 mem- 
bers. The announced object of the confederation is 
eommon action for the protection of the rights and 
interests of all intellectual workers. Two groups of 
members of parliament, one of 133 members in the 
Chamber of Deputies and one of 90 members in the 
Senate, have been formed to protect, in union with 
the confederation, the interests of all intellectual 
workers in all matters of legislation pending before 
the chambers. National federations similar to the 
French Confederation have been formed in Belgium, 
Italy, Switzerland, Roumania, Austria and other 
countries. “There is only one conclusion to be 
drawn,” says MacDonald. “The organization of in- 
tellectual workers has passed from the plane of theory 
or speculation to that of fact, and the movement has 
taken the world for its parish.” 

In a civilization dominated by ideas, it seems cer- 
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tain that the continued welfare of all the people re- 
quires that the place of the intellectual worker should 
be one of far greater respect, influence and service- 
ableness than at present. Professor MacDonald, in 
this book, has made a notable and useful contribu- 


tion to progress in this direction. 
Water P. Taytor 
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SPECIAL ARTICLES 
PROMISING PLANT INSECTICIDES 


Soprum fluoride is one of our most efficient insec- 
ticides, as it is both a contact and stomach poison. 
When a roach walks over sodium fluoride the material 
adheres to the antennae, legs and tarsi, and according 
to Shafer (Mich. Agr. Expt. Station Tech. Bull. 
No. 21) some of the powder dissolves in the exuda- 
tions of the integument. It is possible for death to 
take place through contact alone in from five to 
twenty-two hours. Due to the habits of the roach in 
cleaning itself, the feet and antennae are drawn 
through the mouth. It then acts as a stomach poison 
and death ensues more rapidly. 

Sodium fluoride can not, however, be used on 
plants, because it is soluble in water. A study of 
other fluorine compounds revealed several that are 
but slightly soluble, very efficient and cheap. Sodium 
fluosilicate, calcium fluosilicate and cryolite all gave 
good results in tests against the Mexican bean beetle 
(Epilachna corrupta Muls.) Field experiments were 
earried out at Knoxviile with sodium fluosilicate 
mixed with 9 parts of lime by volume against the 
Mexican bean beetle. 4 or 5 applications were suffi- 
cient in giving excellent protection and showed a net 
return of $187.60 per acre due to the control of the 
beetle. 

The sodium fluosilicate is more efficient against the 
adult beetles than the larvae, due to the habits of the 
beetle of using its mouth to clean the feet on which 
the powder may be adhering. In order to get good 
control, therefore, the dust applications should be 
made as soon as the beetles appear and before egg- 
laying gets under way. 

Tests with sodium fluosilicate undiluted showed it 
to be effective against the cotton boll weevil (Anthono- 
mus grandis Boh.). In all the tests eonducted under 
cages, the weevils were killed in from 5 to 24 hours. 
It was also observed that the weevils could be killed 
entirely by contact after crawling over plants dusted 
with the powder. To make sure that the weevils were 
killed by contact only, they were placed on a bean 
plant dusted with sodium fluosilicate. After crawling 
over the bean plant (which weevils do not eat) 50 
per cent. of the weevils were dead in 6 hours, while 
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the rest were found dead the next morning. In the 
control cage, untreated, all were alive. 

As obtained on the market to-day, the density of 
sodium fluosilicate is rather high for dusting pur- 
poses, but this factor could very likely be overcome 
with further research. 

In the search for new insecticides, experiments 
were also conducted with various volatile substances, 
since gases are more rapidly absorbed than solids or 
liquids. The gases used in the late war have un- 
doubtedly been tried out by many workers, but when 
used in the ordinary ways of fumigating, they are 
very detrimental to plants. In order not to injure 
the plants the gases were adsorbed on charcoal, so 
as to liberate only a small amount at any one moment. 
A rapid kill could not be obtained in this way, but 
death takes place with no less certainty after several 
hours. 

.01 per cent. of mustard gas (dichlorethylsulfide) 
with a little ether absorbed on charcoal which was 
dusted over a bean plant killed Mexican bean beetles 
in from three to six hours. 4 per cent. mustard gas 
without ether was no more effective. As high as 16 
per cent. mustard gas on charcoal did not injure 
plants. These samples of impregnated charcoal were 
supplied by C. W. Exton, of the Chemical Warfare 
Service. 

A field trial of 5 per’cent. liquid nitrobenzene in 
chareoal gave good control against the Mexican hean 
beetle. 

As the cotton boll weevil has not the habit of put- 
ting its foot in its mouth, it is not as readily killed 
with impregnated charcoal as the bean beetle, yet 
the results obtained in cage tests are promising. In 
many cases boll weevils succumbed in four hours after 
crawling over charcoal with .01 per cent. mustard 
and a little ether. Others became more or less in- 
active and died in 1 to 5 days. 

When a weevil crawls over impregnated charcoal 
it begins to rub its legs and tries to fly away. After 
making several attempts at flying, it becomes weak- 
ened and unable to fold its wings beneath the wing 
covers. 

Further study with a larger range of gases should 
yield a combination that will be worthy of field tests 
on a large scale against the boll weevil. Wood char- 
coal can be obtained on the market to-day at less 
than $2.00 a hundred. The cost of impregnating 
should not be great when conducted on a large scale. 
Adsorbed gases on charcoal or some other substances 
such as silica offer promising insecticides at a small 
cost. 

S. Marcovitcu 

AGRICULTURAL EXPERIMENT STATION, 

KNOXVILLE, TENN. 
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